




REPORT 

OF THE 

Proceedings of the Second Entomological 

Meeting 

Held at Pusa on the 5th to 12th February 1917 

Edited by 

T. BAINBRIGGE FLETCHER, r.n., f.l.s., f.e.s, f.z.s., 

Imperial E n tomo logist 



CALCUTTA 

SUPERINTENDENT GOVERNMENT PRINTING. INDIA 
1917 


Price R*. 3 or 41. 6</i 


Agents for the Sale of Books Published by the 
Superintendent of Government Printing, India, Calcutta^ 


IN EUROPE. 


•Constjiblc it Co., 10, Orau^ street, Leicester 
Square, Loadou, W.C. 

Kesjan Paul, Trench, Triibner & Co., 6S-74, 
Carter Lane, E.C., and 25, Jluseum Street, 
London, W.C. 

Bernard Quaritcli, 11, Grafton Street, Xew 
Bond Street, London, W. 

B. S, King it Sons, 2 * 4, Great Smith Street, 
Westminster, London, S.W, 

H. S, King * Co.. (55, Cornliill, E.C., and !>, Pall 
Wall, London. W. 

■Orindlay & Co,, 54, Parliament Street, London, 
S.W. 


Luzac (t Co., 46, Great Russell Street, London, 
W.C. 

W. Thacker & Co., 2, Creed Lane, London, E.C 
T. Fisher Unwin, Ltd., 1, Adelphl Terrace^ 
London, W.C. 

Win. Wesley A; Son, 28, Essex St., Strand, 
London. 

15. H. 15:aekwell, 50 A 51, Broad Street, Oxford* 
Deighton Bell & Co., LW,, Cambridge. 

Oliver and Boyd, 'I'weeddale (5ourt, Edinburgh. 
E. Ponsonby, Ltd., 116, Grafton Street, Dublin. 
Ernest Leroux, 2S, Rue Bonaparte, Paris, 
Martinus Kijhoff, The Hague, Holland. 


! 


IN INDIA AND CEYLON. 


Thacker, Sjank tt Co., Calcutta and Simla. 
Xewroan & Co., Calcutta. 

R. Cambray & Co., Calcutta. 

S. K. J.Ahiri <.t Co., Calcutta. 

B. Banerjee <fe Co., Calcutta. 

I'he Indian School Supply Depo^, 5509, Bow 
Basnr .Street, Calcutta, and 226, Xawabpur, 
Dacca. 

Butterworth & Co. (India), Ltd., Calcutta. 
Rai >1. C. San;ar Bahadur and Sons, 510, 2A, 
Harrison Road, Calcutta. 

The Weldon Library, 18-5, Cliowriiighee Rond, 
Calcutta. 

Staiidard Literature, Co-. Ltd.. CalcuVAa. 
Lalchand & Sons, Calcutta. 

Higginbotham S (A)., Madras, 

V. Kalyanaraina Iyer A Co., Madras. 

O. A. Natesan & Co., Madras. 

S. JIurthy & Co., Madras. 

Thompson A Co., 5[adras. 

Temple A Co., Madraa. 

P. R. Rama Iyer & Co., Madras. 

Va-S & (.'o.. Madras. 

E. .>f. Gopalakrishna Kone, Madura. 

Thacker & Co., Ltd., Bombay. 

A. J. Combridge & Co., Bombay. 

D. B. Tnraporevala, Sons & Co., Bombay.- 
Mrs. Radliabai Ati'.aram Sagoon, Bombay. 
Sunder Pandurang, Bombay. 


Gopal Marayaii A Co.. Bombay. 

Ram Chandra Govind ifc Son, Kalba4evi, 
Bombay. 

A. H. Wheeler & Co., Allahabad, Calcutta and 
Bombay. 

N. B. Mathur, Supt., Nazir Kanun Hind Press, 
Allahabad. 

Rai Sahib M. Gulab Singh & Sons, Mufld-i-Am 
Press, Ijiliore ahd Allahabad. 

Ramakrishua & Sons, Lahore. 

Supt,, Aincrican Baptist Mission Press, 
Rangoon. 

Manager, the " Hitavada,” Nagpur. 

S. C. Talukdar Proprietor, Students <t Co., 
Cooch Behar. 

A. M. & J. Ferguson, Ceylon. 

Manager, Educational Book Depflts, Nagpur and 
Jubbulpore.* 

Manager of the Imperial Book Depot, 63, 
Clmndney Chank Street, Delhi.* 

Manager, “The Agra Medical Hall and Co- 
operative Association, Ltd.” (Successors 
to A. John «t Co., Agra.)* 

Supt., Basel Mi-ssion Book and Tract Deposi- 
tory, Mangalwe.* 

P. Yaradachary & Co-, Madras.* 

H. J.iddell, Printer, etc., 7, South Road, .Alla- 
habad.* 

Ratn Dayal Agarwala, 1^4, Katra, Allahabad.* 

D. C. Anand & Sons, Peshawar.* 

Manager, Newal Kiahore Press, Lucknow.* 


* .Agents for tlie aaln of U'gislative D' jiartmcnt putilications only. 



PREFACE. 


T he following Report of the Proceedings of the Second Entomological 
Meeting held atPusa, on 5th to i2th February 1917, which has been 
prepared by me, is based partly on the notes prepared before the Meeting 
was held and partly on a running abstract made during the Meeting 
by Mr. Gr. R. Dutt, who acted as Secretary. 

I am indebted to my Assistants, Messrs. C.C. Ghosh and G. R. Dutt, 
for assistance in going over these notes with me during the compilation 
of this Report. 

If a Report of a technical Meeting of this kind is to be of any use 
to those interested, whether they were present at the Meeting or not, 
I am convinced that it should be as full as possible, and in the present 
case no pains have been spared to achieve this end, with the result that 
this Report is practically an abstract of our current knowledge of Indian 
Crop- pests, and in this aspect will, I hope, be of some assistance to non.’- 
entomological members of the Agricultural Departments and to others 
interested in the minimizing of damage to crops by insects. 

To make it as useful as possible to non-entomologists who arc not 
familiar with the insects mentionea herein by name, I have added re- 
ferences to readily accessible publications where descriptions and figures 
of these insects will be found. My own book, “ Some South Indian 
Insects " (Madras Government Press ; 1914) has been largely quoted 
in this connection because it contains figures of many common insects 
and also references to former publications. Since the issue of “ Some 
South Indian Insects/’ a number of new coloured plates showing the 
life-histories of Indian Insects have been printed and issued from Pusa, 
and copies of most of these have been included in this Report in order 
to make the references as complete as possible. It is hoped, therefore, 
that there will be as little difficulty as possible in the recognition of the 
various insects referred to. 


T. BAINBRIGGE FLETCHER, 


PUSA, 

2Sth June^ 1917 » 


Imperial- Entomologist. 
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PROCEEDINGS 


OF THE 

Second Entomological Meeting held at Pusa 
on 5th to 12th Fehruary 1917. 


The first session of the Second Entomological Meeting was held at 
Pusa on the afternoon of 5th February 1917, the proceedings on the 
first day being held in combination with the Mycological Meeting which 
had also assembled at Pusa on the same date. 

The combined Entomological and Mycological Conference was opened 
by Mr. J. Mackenna, M.A., I.C.S., Agricultural Adviser to the Govern- 
ment of India, who in his introductory speech said 
“ Dr. Butler, Mr. Fletcher and Gentlemen, 

I desire to extend to you a hearty welcome to Pusa. In the first 
place I have much pleasure in reading the following letter which I have 
just received from the Hon'ble Sir Claude Hill, Member in Charge of 
the Department of Revenue and Agriculture : — 

^ I am sorry that I shall not be able to be present at your Sectional 
Meeting of mycologists and entomologists to be held at Pusa, but it is 
quite impossible for me to get away from Delhi at the present time. 
This meeting is the first of the sectional meetings w^hich we hope to 
develop with your assistance and it will, I hope and feel sure, be the 
precursor of many future valuable meetings of other branches, also of 
the Department. The ordinary Board meetings, which are held every 
other year — though we hope perhaps to organise more frequent meetings 
—require supplementing by sectional meetings such as the one you are 
about to hold, and I am not sure that these sectional meetings are not 
likely to prove even more valuable in their way than the general Board 
meetings. At all events, I feel quite sure that the mycologists and 
entomologists, w^ho will meet you at Pusa, are inaugurating a system 
of very great value. Just as is the case in every other branch of our 
work, we are, of course, under- staffed, but, to a very large extent, I 
think that the shortage of men is made up by the zeal of the individual 
workers in these and other scientific branches, and it w^ould have been 
a very great pleasure to me if I could have been present to inaugurate 
this pioneer meeting. Will you please express to the members attending 
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the meeting my personal regret at not having the pleasure of seeing 
them and my best wishes for the success of their deliberations V 

“ There is a general feeling that in addition to the ordinary meetings 
of the Board of Agriculture, which arc held every second year, it will 
be of the greatest advantage if workers on particular subjects can have 
more frequent opportunities of conferring with each other. The 
Government of India propose to adopt the policy of sectional meetings 
in years in which a full meeting of the Board of Agriculture is not 
held. As you are aware, Mr. Bainbrigge Fletcher two years ago held a 
meeting of entomological workers and as the working out of the details 
■of sectional meetings will take some time, it was felt that the wishes 
of the Government of India could best be given effect to by a develop- 
ment of this idea and by calling meetings of two branches which, though 
of great importance, are not particularly strongly manned. 

‘‘ It seemed desirable that this handful of scattered workers should 
be called together to discuss their difficulties and co-ordinate their work. 

In addition to some questions of general policy which will be 
discussed by the two sections sitting together, Dr. Butler and 
Mr. Fletcher will arrange for the discussion of subjects of a technical 
nature connected peculiarly with their own branches of science. I am 
very glad to see such a representative gathering of mycologists and 
entomologists. I trust that you will have a very pleasant time at Pus a 
a.nd that the results of your deliberatioirs will not only be of great 
advantage to yourselves, but of very great assistance to the Government 
of India. Mycology and entomology are represented in India by a mere 
handful of workers, but 1 think I may safely say, that proportionate to 
their numbers their achievement has been great. In both branches you 
are battling against enormous difficulties and innumerable posts. The 
labourers in these fields of science are indeed few, but I think you have 
every cause to congratulate yourselves on the impression which has 
already been made on the suppression and control of fungoid and insect 
pests. I trust you will have very successful meetings and that as a 
result you will return to your respective provinces equipped with new 
ideas with a new stimulus to increased endeavour.*’ 

Dr. Butler and Mr. Fletcher explained the programme of work for 
the meetings and the sections then adjourned to take up special subjects. 

A combined Entomological and Mycological Committee met on the 
afternoon of 8th February, with Mr. Mackenna in llie chair, to consider 
the Madras Agricultural Pests and Diseases Act. 

On the afternoon of 9th February a combined meeting of the Ento- 
mologists and Mycologists was held to consider the Rome Phytopatho- 
logical Conference. 
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Dr. Butler explained that he had hoped to have copies of a Memoir 
he had written on the subject, available for members, but the press had 
not been able to deliver them in time. The subject was one of consider- 
•able interest, though any practical outcome from the Conference would 
necessarily be postponed until after the war. Some 30 States and 
Colonies sent their phytopathological and diplomatic representatives 
to Rome early in 1914 and an International Convention for the control 
of the inter-state circulation of certain classes of nursery and horticul- 
tural stock was drawn up and signed by all the delegates. The States 
concerned had for the most part not ratified the Convention owing to 
the war, but the matter was sure to be taken up again and meanwhile 
we had an opportunity of making up our minds on the subject, after 
-examining how the proposed Convention would affect India. Adhering 
States were required to set up a Government Phytopathological Service 
for the inspection of nurseries engaged in the export of horticultural 
produce and at the same time pledged themselves not to admit within 
their frontiers any such produce unless it carried certificates of inspection 
by the officers of the Phytopathological Service of the country of origin. 
These certificates would state that the produce was in a satisfactory 
sanitary condition and was free from any disease or pest mentioned in 
a list which each adhering country would draw up. No country was 
prevented from making any other regulations, but he assumed that no 
country could refuse entry to a properly certified consignment. There 
were various restrictions as to the pests that a country could list and 
others securing the liberty of action of licensed scientific institutions. 
Imports from non-adhering countries must cease unless they carried 
similar official certificates. He considered this a great step in the right 
direction and thought that the Convention might subsequently be ex- 
tended to cover field and planters’ crops, which were at present outside 
its scope. 

Mr. Fletcher pointed out that the Convention would be no safeguard 
against the introductio]) of many insect pests which could easily escape 
detection by the Inspector. Fumigation on entry was the only remedy 
in these cases. 

Dr. Butler said that there was nothing in the Convention to prevent 
fumigation after entry. 

Mr. Fletcher then pointed out that the lists of insecls to he kept 
out would be difficult to prepare for any particular crop, as a pest 
of fruit trees might come in on ornamental plants or vice versa. Also 
a pest that did little harm in one country might he destiiictive to the 
same plant in another country, as was the case with cotton boll-ivorm. 

c2 
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Dr. Butler considered that the clause in the Convention requiring 
that any pest listed should be very harmful was a weak point. Several 
of the clauses required improving, but he thought that what would 
happen was that, in view of the criticisms to which the Convention was- 
being subjected in several countries, a new one would be signed after- 
the war. He felt sure that the matter would not be altogether dropped 
and that countries that did not join in the movement would find theiii' 
selves at a disadvantage. 

Mr. Anstead inquired how the present Indian Destructive Insects- 
and Pests Act would be affected. 

Dr. Butler said that so far as he could see the Convention would 
not affect our Act, which would he supplementary to it. It would 
simply make it easier for us to get certificates under our Act, since every 
adhering country would he obliged to maintain an efficient inspecting 
staff. 

A discussion then took place regarding the extent and nature of the- 
export of horticultural produce from nurseries in India, and it was 
elicited that the export was probably small, both in quantity and 
value, hut that exact returns were not available. It was suggested 
that such returns should be obtained if possible. Members also 
undertook to make local inquiries regarding the nursery trade in their 
respective areas so as to be in a position to advise on the working of the- 
Convention if India adhered. It was also suggested that a survey of 
the insect and fungus pests of plants should he kept up, so that the lists 
required under the Convention could be prepared if occasion arose. 

The sessions of the Second Entomological Meeting were held on 6th 
to 12th February inclusive and a verhaiim Report of the Proceedings 
is given hereafter. 


Chatrmak\s OpeninCw Address. 

Gentlemen — Before proceeding to the consideration of the subjects 
to he discussed by this Entomological Meeting, I should like to say a 
few words. I did not address you yesterday because ye.sterday’s meeting 
was a cojuhined one with the Mycologists, and therefore it seemed better 
to reserve my address for the Entomological MeetiJig only. 

In the first place, I should like to extend a word of welcome, on 
behalf of the Entomological Staff at Pusa, to those amongst you who 
have come here to attend this Meeting as delegates and visitors from 
the Agricultural Departments in the Provincc.s and Native States and 
from other Services equally interested in the progress of entomological 
work in India. The fact of your meeting together here will, T hope, be 
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<of 6 (^u 9 fl advantage both to us at Pusa and to you. We ou our part 
Tvill gladly place at your disposal oux experience with regard to insect 
pests and doubtless you on your part will be able to supplement our 
information with additional facts regarding the occurrence of such pests 
■and their control in your particular areas, with benefit not only to us at 
Pusa but to your other co-workers in other Provinces. There is no 
need to say more on this subject further than to remind you of the couplet 
which you will see evfery month on the front cover of each issue of the 
““ Entomologist 

“By mutual confidence and mutual aid 

Great deeds are done and great discoveries made.’' 

Although we may not be able to lay claim to “ great deeds or great dis- 
coveries ”, I hope that that will not deter us from mutual confidence 
and mutual aid. 

A Meeting of this kind is quite informal and is designed to keep 
touch between the various workers in order that each may know what 
the others are doing and may contribute his own observations and 
•experiences to tbe common stock and perhaps learn a little from the 
•experiences of others. 

It is now just two years since our last Entomological Meeting, which 
was attended by representatives from Madias, Bombay, the Central 
Provinces, Bihar and Orissa, the United Proyinces, Assam, Baroda and 
Travancorc. Burma, Bengal and the Punjab, which were not repre- 
sented at tbe last Meeting, have sent their Entomological Staffs to this 
-one and they will, 1 hope, fill gaps in our knowledge. Of the others, 
who were present here two years ago, Mr. Hewlett has been absent on 
leave since July 1915. Mr. Ballard went to England on sick leave 
in August 1915 and joined the Army as an Artillery Officer ; I understand 
that he proceeded to France and is now in England again. Mr. Beeson 
has been employed on Ely Work in Mesopotamia and is still there. If 
he had been in India, he would probably have attended our Meeting 
this year also, but I hope that the Forest Department will he represented 
by Mr. Champion whose attendance has been requested by the Govern- 
ment of India in order that he may represent the Forest Department 
in the discussion, which we shall have later on in the week with the 
MycologistvS, regarding legislative measures for the control of plant 
pests and diseases. [Mr. Champion, however, did not mne to Pusa.] 
Mr. Woodhouse, who attended our last Meeting and gave us a detailed 
and most interesting account of the Agroth campaign at Mokameh, has 
-since joined the Indian Army Reserve of Officers ; he proceeded to France 
but has since returned to India and by the last account I have heard 
was at Secunderabad. At our last Meeting also the Indian Museum 
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was represented by Mr. Gravely, wbo, as most of you know, is the Assis- 
tant Superintendent in charge of the Entomological Section of the 
Museum ; I had looked forward to seeing Mr. Gravely amongst us 
again this year, but unfortunately he is unable to attend, as he is away 
on an extended tour in the Southern Shan States. On the other hand,. 
Mr. Andrews, the Entomologist to the Indian Tea Association, who 
attended two years ago, is here again today and will doubtless have 
some interesting things to tell us about and other Tea Pests 

Mr. Anstead, the Deputy Director of Agriculture in the Planting Districts^ 
of Southern India, has also come to give us the benefit of his experience 
with pests of tea, coffee, and rubber in Southern India ; Dr. Coleman, 
the Director of Agriculture in Mysore, is also here and will doubtless be 
able to attend some of our Meetings dealing with the crops in w’hich he 
is most interested ; and finally, Mr. Robertson Brown, the Agricultural 
Officer at Peshawar, though not present to-day, will be here later on in 
the week and will doubtless tell us something about Fruit Pests and 
other noxious insects of the North-West Frontier Province. 

At our last Meeting I made a few remarks w'hich perhaps I may 
repeat, as some of you now present were not at the last Meeting two 
years ago. I said then : — 

The relations of Pusa with the Provinces are peculiar and in 
many ways unsatisfactory, but, so far as Entomology is 
concerned, there is a distinct rai^^on (Vet re for a Central Insti- 
tute which will occupy itself with such items as identification 
of insects, working out of lifebistorics (with which is included 
the preparation, printing and distribution of figures and 
coloured plates and lantern slides), the centralization of 
records both in the way of specimens and literature, and 
the jiublication of collected results based on work not only at 
Fusa but in the Provinces and also outside of India. This 
ieavc.s the Provinces free to give their time to teaching, and 
to trial and denioustratioii of control methods. This is 
an ideal scarcely realized in practice. But as a matter of 
practice I would particularly appeal to all the Entomological 
Assi.stant.s to keep in touch with Pusa and to .send in speci- 
mens of all their pests so that there may be as complete 
a record as possible at the Central Institute. Specimens 
will be identified as far as possible and duplicates returned 
after naming, but we w^ould particularly ask for a fair 
.series of specimens in good condition. 8ometimcs specimens 
are sent in in very bad condition, and I lately received for 
naming a single specimen of a moth (or, rather, the remains of. 
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what had once been a moth) with its head off, its body gone 
altogether, its legs broken, and the wings broken, rubbed and 
nearly scaleless. Well, a thing of that sort is of very little 
use to anyone. With a little care in preparation and packing 
of specimens it is just as easy to send in good material, which 
can be examined, as material in too poor condition for proper 
examination ” 

Now, those were some of the remarks I made two years ago, and I 
repeat them now partly because some of you were not here two years 
ago and partly because some, who were here then, have not perhaps 
paid as much heed as they might to what I said then. Unless you 
Provincial workers are prepared to work together, with us and 
with one another, your work is not attaining its proper value nor 
can we give you the assistance we might give and which we on our part 
are always willing to give. 

There are one or two points about your work on which I wish to speak 
to you. In the first place, exact records of occurrence of insects, whether 
found as pests or otherwise, are essential. In going over our collection 
to obtain information, this point is very noticeable, especially in the case 
of the older specimens. Vague references, such as “ on cotton ”, should 
be avoided. Such references are generally valueless and often mis- 
leading. It is just as easy to give an exact record. To label a speci- 
men on cotton” means anything or nothing. It may be a serious 
pest or a mere casual visitor resting by chance on a cotton-leaf. But 
if you are sufficiently careful to label your specimen— “ larva rolling 
cotton leaf ”, larva boring cotton stem ”, ‘‘adult eating cotton flower ”, 
or whatever the facts were — your specimen with its exact record becomes 
of some value. 

Another thing to avoid as far as possible is the use of local names of 
foodplants. It is generally possible for you to ascertain and use the 
correct botanical names of foodplants, and this is especially necessary 
in the case of weeds and wild plants which form alternative foodplants 
of pests. You must remember that local vernacular names are usually 
current only in very limited areas, outside of which they are not under- 
stood at all, and furthermore that they are often applied in such a vague 
way that it is impossible to be certain what is intended even in districts 
where they are current. Even in the case of many major crops their 
common names, both English and vernacular, are often widely different 
in different localities. It is better also to avoid as far as possible the 
use of general terms, such as “ millets ”. 

It is very important to secure exact records of the occurrence of 
common insects. You should endeavour to dismiss from your minds 
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the idea that, because an insect is common, we know all about it and 
there is no need to keep exact notes of its occurrence. The facts are 
far otherwise. There is no insect, however common, of which we really 
know anything worth knowing, and it is by the accumulation of in- 
numerable records of information, each doubtless small and un- 
important but each exact and complete in itself, that we may hope to 
attain to a more complete knowledge, I may mention as examples 
the cases of Agrotis ypsilon and Fieris brassicce. 

As you all know, a good deal of work has been done with Agrotis 
ffpsilon during the last few years, chiefly in connection with its occur- 
rence as a pest on the tal lands around Mokameh. These lands are flooded 
to a depth of several feet in the Rains and, as the river drops and these 
lands are left exposed, they are placed under Cultivation with mixed 
winter crops which are attacked extensively by Agrotis ypsilon, I 
am not going to speak now of the control-measures which have been 
adopted in this case — we shall come to that later on during this Meeting— 
but of the occurrence of the Agrotis in this area and of the curious 
gap at present existing in regard to our knowledge of its lifehi story 
throughout the year. As I said just now, these lands are flooded through- 
out the Rains to a depth of several feet and can only be cultivated and 
crops sown after the water has dropped ; but, as soon as these crops 
begin to spring up, they are attacked by Agrotis larvae, and it is evident 
that the eggs are laid by the parent moths on the newly-exposed muddy 
lands. But where do these moths come from ? They go on breeding 
on the Mokameh tal in increasing numbers from about the end of August 
or beginning of September— the date necessarily varies with the flooding 
of the Ganges — until December or January, when the numbers begin to 
drop, owing probably to the effects of the cold weather and parasitic 
attack, but the insect is found breeding until about the end of March. 
About the end of March or beginning of April we usually find a large 
number of moths and then these disappear and no trace of the insect 
can be found until about the end of August, when moths suddenly appear 
again to lay eggs on the newly exposed tal lands. What becomes of the 
insect during the period April -August under natural conditions ? At 
Pusa we have been able to keep continuous broods going during this 
period, but the insects were obviously under unnatural conditions 
and did not seem at all happy, and it seems very unlikely that it passes 
through these months in an active state under natural conditions. 
Careful search in and around the affected tal lands has completely failed 
to discover Agrotis in any .stage at this time of year, and at present we 
can only suppose— it is, mark you, merely a supposition and not an 
ascertained fact — that the parent moths of the earliest broods are migrants 
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from some Hill district in wWch the insect breeds during the period 
between April and August. 

If you come to Pusa during the first half of February in any year and 
look around the cabbage-plots you will see numbers of Fieris hrassiccB 
fl)dng around and ovipositing on the plants. If you had come here a 
fortnight earfier, in the second half of January, you might have looked 
for a long time without seeing a trace of this butterfly in any stage. 
At Pusa, generally on or about 1st February in every year, the ' butterflies 
suddenly appear in some numbers, and it is noticeable that most of them 
nre worn examples and a large proportion is composed of females. These 
■oviposit and two or three broods result until about the beginning of 
April, when the insect again disappears completely until the next year. 
We have been quite unsuccessful in carrying it on beyond this, and. so 
far as we know, this insect is not found at Pusa in any stage between 
May and January. Whence then do the first butterflies appear about 
1st February ? Once again, from the facts of the case and from records 
of known migration-flights of Fims hrassicw in Europe, we are driven 
to accept the theory — remember, it is only an unproved theory in 
this case also — of migration. 

Here we have the cases of two common insects, regarding whose 
lifehi stories, in Bihar at all events, we must confess our ignorance in 
spite ot various attempts to bridge the gaps in our knowledge. If we 
had exact records, with exact dates, of the appearance and disappearance 
of these two species in adjacent or other areas in India, I venture to 
think that such records might throw some light on the subj cct and would 
least yield something in proof or disproof of our present theories of 
migration from other districts — theories which fit the facts so far as we 
know them at present but which, I repeat, are as yet mere suppositions. 
With further reference to such points, I am now going to read two 
short extracts from the Annual Reports of the Pusa Institute for the 
last two years, that is, since our last Meeting. In the Report for 1914-15, 
I wrote : — 

“ A point, which has been observed with regard to some common 
insects (Las'peyresid^ Chilo, CMorided) reared for observation 
of exact cycles of their lifehistory, is that out of the same 
batch of larv®, feeding and commencing to hibernate at the 
same time, some hibernate and emerge as adults ”, that 
is to say, they hibernate and emerge as adults as soon as 
the weather begins to warm up after the cold season, wliilst 
others hibernate during the cold weather, then aestivate 
during the hot, dry season and emerge at irregular intervals 
thereafter as late as July or August, From the practical 
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point of view of control this is of some importance, as- 
measures taken on the first appearance of the insects after 
hibernation may be rendered abortive, or will at least require- 
to be supplemented, in view of these late emergences. 
An observation of this kind, apparently trivial in itself, 
emphasizes the fact that an intimate knowledge of the 
habits of the insects concerned must be the first step towards- 
their control/' 

This seems to me an excellent illustration of the necessity for exact 
observations and records of even the commonest insects, for, as I have 
pointed out in the extract which I have just read to you, any successfuf 
measures of control of such insects must be based on a very exact 
knowledge of their lifehistories. 

An interesting confirmation of these remarks has lately come to- 
hand in a voluminous report recently published by Mr. Willcocks on 
the Insect Pests of the Cotton Plant in Egypt, of which Part I deals 
with the Pink Bollworm {Gekchia goss^fiella) which, as you all know, 
occurs commonly throughout India also. In November 1913 Willcocks 
took fifty thousand larvse of G. gossypella and placed them in a large 
cage and observed the emergence of the resulting moths ; he found 
that they emerged right up to 28th August 1915, the largest numbera 
of emergences being in November 1913 — January 1914, July-October 
1914, and April-August 1915, this last lot being much smaller in number 
than the two previous lots. Now, an experiment of that sort throws a 
great deal of light on the question of control ; for even if na<;otton had 
been available for the whole of the year 1914, cotton grown in 1915 
might still have been attacked by caterpillars from parents which had 
fed up two years before. As regards the application of these results 
to India, we are quite in the dark as to whether the same conditions 
hold. Taking the case of Gelechia (jossjif idh, we do not know, as a 
matter of fact, how long a period may emerge between the times when 
the larva? are full-fed and the emergence of the moths. Yet experiments 
on these lines — the simple collection of f\dl’fed caterpillars and breeding 
out of the moths — are open to each one of you. But it is little use to 
take a dozen or so caterpillars and expect to get much in the wav of 
results. A"ou must deal with large number.s to avoid experimental 
errors and get good results. 

In the next year’s Report for 1915-1(>, I wrote 

“ Large numbers of Fruit-flics were reared out to discover to 
what extent they are checked by parasites, but it was found 
that the proportion of parasites is extremely low. The 
only Fruit-fly which is parasitized to any appreciable extent 
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is Carpomyia vesuviana, whose larvae feed in fruits of 
Zizyfhus jujuha. About 800 pupae of this fly were sent to- 
Italy, to endeavour to introduce the parasite there, but 
owing to postal delays they failed to reach their deatinatioa 
alive.” 

Now, with reference to that there are two things that I want to- 
say to you now. We shall come, later on during this Meeting, to the- 
subject of Fruit-flies of various species and their control, but it seema 
to me that one very important possible control-measure, which wo 
require to know a great deal more about in India, lies in the direction 
of the employment of natural parasites of these Flies. As some of you 
probably know, the matter of Fruit-flies has proved sufficiently important 
in some parts of the World for the sending out of special investigators 
to discover and introduce such parasites, and since our last Meeting 
the United States Department of Agriculture has sent one of their 
Experts, Mr. Fullaway, to India especially to collect and take to Hono- 
lulu living examples of parasites of our common Indian pumpkin-feeding 
Fruit-fly, Ckaiodacus cumirhilce, Mr, Fullaway visited Southern India 
at the end of 1915 and was successful in finding such parasites and in 
transporting them alive, firstly to Manila and afterwards to Hawaii.. 
A successful attempt of this kind should stimulate us in India to repeat 
it for ourselves. There is probably no Province or district in India 
in which C}i(Etodacus cucurbit ce does not occur, and there are few in 
which it does not do serious damage. It is quite within the capacity 
of each one of you, Provincial workers, to get damaged cuciirbitaceous 
fruits and to collect the pupae of the flies from them and to see what 
parasites occur in each area ; or you can send the affected fruit in to 
Pusa and* we will do the breeding part of it. In this way it seems quite 
possible that we may find a parasite or parasites, effective in some 
districts but absent from others into which we can introduce them to 
secure a natural control of this Fruit-fly. This is a matter in which 
you can all help for the common good, and I ask you to do so. 

From the above extract you will also have seen that wc have been 
sending puprc of Carpomyia vesuviana to Italy, to Professor Silvestri 
at the School of Agriculture at Portici, to try and introduce a small 
Bracouid parasite (Biosteres ca}pomyi(E, Silv.) which is common at 
Pusa. Here again you can all help by collecting pupa? of CarponH/ia 
and by sending them either to Pusa or, better still, direct to Professor 
Silvestri. 

It is not, however, only with regard to the occurrence of insects 
that I desire to impress upon you the desirability of exactitude of records. 
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It is also in regard to the insects themselves and their identification* 
Here again, exactitude is essential and must form the basis not only 
of progress but of all control measures. When we come to deal with 
the subject of Termites as pests of Wheat, I shall have more to say on 
this point. In the meanwhile I shall preach you a small sermon with 
Eifcosm-a {Eucelis) critica as a text. During the past year I have over- 
hauled and put into order our collection of Miero-lepidoptera and in 
going over it had occasion to examine the series of specimens standing 
under the name Eucelis critica. It was composed of three old specimens 
in bad condition. The first proved to be an Anarsia, which, as you 
probably know, does not even belong to the Family Eucosmidae but 
ix) the Gelechiadae ; the second was a mouldy mass which at first sight 
I took to be a cocoon but which, by the remains of a leg sticking out of 
the mould, had apparently once been a moth, and was now quite in- 
determinable ; the third was an ordinary example of Eucosma ^nelanaula. 
All these specimens had been placed in the collection under the name 
Eucosim (Eucelie) critica, simply because every greyish moth found 
spinning up Cajanus shoots was lumped together as E, critica. That 
may be a method of convenience, but it does not make for accuracy 
and it makes it impossible to be sure, in the absence of recognizable 
specimens, whether any of our older records of the occurrence of Eucosnia 
critica really refer to that species or not. I may perhaps add a moral 
to this story by saying that even the elect are sometimes deceived, and' 
that, owing to its variable appearance, this very species {Eucosim critica) 
has been described under three names by the same author, who is one 
of the best of our systematists. 

Such things illustrate the fact that we progress towards a better 
knowledge, provided that we are not satisfied with sticking in a groove. 
•Our present knowledge of insects is infinitesimal. There is not a single 
Indian insect of which we can say that we know all about it. There 
are boundless opportunities in India — and it is open to each one of you 
to take them — for observation and study of the lifcliistories, occurrence, 
food, habits, enemies, and all aspects of the ecoiioriLy of even the com- 
monest insects. Every one has its own peculiarities and it is very' 
unsafe to generalize from particular instances. I can give you an 
example of that from some observations which I happened to make 
last year. Most of you have probably seen some of Fabre’s books and 
read, amongst others, his account of the Hunting Wasps. You will 
remember that Fabre, as the results of numerous experiments, came 
to the conclusion that the instincts of these \vasps were immutably 
fixed and that they necessarily carried out every detail of nest building 
and storage of food for their young as a sort of fixed routine, being 
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compelled to perform every action in a fixed order ; so that, if this 
routine was upset artificially, the insect was unable to cope with the- 
new conditions. In Fabre^s “ Insect Life ” there is a whole chapter 
entitled “ the ignorance of instinct ” and in reference to Ammo])}iik he 
says “ the creature obeys, impelled by instinct, without reasoning on 
what it does Doubtless Fabre’s observations were quite accurate so- 
far as concerns the species which he had under observation ; the validity 
of his conclusions is another matter. But numerous writers have- 
quoted Fabre’s observations and have applied them generallv and 
stated in efiect that the actions of insects such as these Hunting Wasps- 
are governed entirely by fixed instincts and not at all by intelligent 
reasoning. Well, with regard to that aspect of the matter, I can onlv 
tell you briefly a few facts which I noted last year. Last May, when 
I was at Peshawar, in a room of the bungalow in which I was* 
breeding Dacus okm and other insects, a mud-cell-building Eumems^ 
of the species common in that part of Eumenes dimidiatifennis,. 

to be exact~was busily engaged in building a cluster of mud-cells on- 
the mantelpiece and storing them with caterpillars. I watched its 
operations and, I am afraid, interfered with them considerably. When 
I first saw it, there was one mud-cell stored and closed up and a second 
cell started. I opened up the first (completed) cell and removed the 
stored caterpillars. According to the theory of fixed instincts, the- 
wasp ought to have paid no further attention to the first cell but ought 
to have gone on building the second one in a purely mechanical routine^ 
way. But what actually happened was that the wasp temporarily 
abandoned the second cell, came back to the first one, mended it where 
it w:as broken open, went and caught more caterpillars, re-stored the- 
first cell and closed it up before going on with its work on the second 
cell. On another occasion, after this same wasp had stored and closed 
up a cell and was engaged in bringing mud to start a new cell, I placed 
on the outside of the closed cell a stung caterpillar removed from another 
cell. Presently the wasp returned with its load of mud, saw the cater- 
pillar and examined it and evidently thought the matter out ; apparently 
it came to the conclusion that the caterpillar must have escaped some- 
how from the closed cell, so it proceeded to reopen the cell, stowed the 
caterpillar away in it, re-closed the cell, and then went on vith its work 
on the foundations of the new cell. Here again — I may be vTon^ in 
my conclusions, but you can draw your own conclusions ; I give you 
the facts which I observed— it seemed to me that the wasp, far from 
being tied down to a mere routine inflexibly laid down by instinct, 
showed a distinctly intelligent appreciation of a novel situation and 
modified its procedure accordingly. 
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There are two morals to be drawn from this story. In the first 
place, observations of this sort can be made by any one of you. They 
are full of interest and a knowledge of the behaviour of insects under 
various conditions helps us to realize their ways better, and a realiza- 
tion of habits may often form the foundation of a successful means of 
control in cases when they are doing damage. In the second place, 
you should try to remember that Biology is not an exact Science like 
Mathematics, When you are dealing with living animals or plants you 
•cannot always employ general rules, because the individuals may tend 
to modify their actions under difierent conditions. In dealing with 
insects it comes to this, that every different species requires separate 
study. 

This brings us to the subject of text-books. There is rather a ten- 
dency in India, I am afraid, to demand on every subject a text-hook 
which is looked on as the be-all and end-all of knowledge on each subject. 
Anything not in the text-book is incorrect or need not be considered, 
and what the text-book says must be true. That may be all very well 
in the case of exact Sciences, but it is distinctly not the case in inexact 
Sciences such as Biology. In the case of a subject such as Entomology 
which deals with an almost unrealizable number of separate organisms 
Offering widely amongst themselves in structure and habits, it is abso- 
lutely impossible for any general text-hook to meet all the facts of the 
<iase. Our knowledge is continually expanding and progressing year by 
year, and statements made to-day may be challenged to-morrow. But 
accurate observations ^YiU always endure and be useful. I want to 
impress upon you, therefore, the necessity for checking for yourselves, 
so far as you can, any previous statements or observations, whether 
your own or anybody else’s. Try ahvays to make your information 
more complete. As I have already told you, all our information on 
Indian Insects is at present sadly incomplete. In the preface to South 
Indian Insects I particularly said that it was not to be looked on as a 
text-book because I realized, as I stated, that it was incomplete. All 
■our records are incomplete and we must largely rely on you, Provincial 
W’orkers, to make them more complete than they are at present. At 
present we cannot even attempt to prepare a list of Crop-pests w^hich 
will be final and not subject to numerous additions and alterations 
wdthin a very short period of time. 

Whilst on the subject of exact observations of Indian Insects, I 
should like to say a few W'Ords about the publication of short notes of 
this kind. If you make new observations on insects you should take 
some steps to make them available to other w^orkers. With this object 
in view I have initiated a system of publication of such Short Notes 
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collected, one hundred at a time, to form a Bulletin of the Agricultural 
Department. One such Bulletin has been published and I have at 
present about half the material towards a second one, and others will be 
issued as material accumulates. I think that you will hrid this a con- 
venient system for recording any small observations which you may make 
■on the occurrence, habits or control of aiiy Indian Insects Centralized 
records of this sort are not only more easily available to other workers 
but benefit by editing. I do not of course set up to have an all-round 
knowledge and ability to check and criticize every observation you may 
make, but I can often help by adding parallel observations from litera- 
ture or other records in our collection or files. 

In response to requests from some Provinces, I have prepared and 
had printed a list of our coloured plates of Indian Insects. Of course, 
there have been some additions since that went to press, as new plates 
are continually being done as material is available. The new, imprinted 
plates are placed on the table so that you may all have an opportunity 
of seeing them. In going over the list of Crop-pests I should be glad 
if Provincial Delegates would state the fact if they consider that any 
figures or plates are required of particular insects of importance in their 
Provinces. 

I will also arrange to give an exhibition of Lantern Slides of Indian 
Insects on one of the evenings of the week during which you will be 
here, so that you may be able to see the new slides and be in a position 
to know which will be of use to you. [This ivas done.] 

One result of the War has been the difficulty of obtaining supplies 
at present. Last month I went down to Calcutta and interviewed all 
the Firms importing Spraying Machinery and have got together here a 
collection of machines representing the various types that are obtainable 
now-a-days. These are in the next room together with samples of 
various insecticides. You will thus have an opportunity of seeing for 
yourselves what is obtainable now and of knowing where to obtain it 
and details of price, etc. 

So far as more purely entomological apparatus is concerned I have 
been in correspondence with Messrs. La^VTence & Mayo about the manu- 
facture and supply of improved types of nets and store -boxes, and I 
hope that these will be available snortly. As regards the present supply 
of other apparatus, such as pins and glass-ware, we will gladly give 
you any information we can on the subject. 

The Laboratory, with the Collections and Records, the Insectary 
and Silk-house will of course be open for your inspection during the 
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time you are here, and I hope that you will all take the opportunity of 
seeing anything that you want to see. 

There is one other subject on which I will say a few words, and that 
is in regard to the Lantana investigation which has been taken up. You 
all, I suppose, know what Lantana is ? [Some of the Provincial Dele- 
gates stated that they did not know Lantana^ and fresh 'plants were conse- 
quently obtamed and exhibited at a subsequent meeting.] Some of you at 
least know it and may know how it has gained a footing and spread in 
many areas in India and Burma until it has become a serious nuisance. 
You may also be aware of the methods by which attempts have been 
made to control it in other countries, notably in Hawaii, by the intro- 
duction of various insects to check its capacity for fruiting. It has 
been proposed that similar steps should be taken in India and, as a 
prebminary step, Mr. Kamachandra Rao, of the Madras Agricultural 
Department, has been placed on special deputation to study Lantana 
and particularly to try and find out whether we already have in India 
or Burma any insect which is capable of checking its spread and which 
may be safely used for this purpose. Mr. Ramachandra Rao has come 
to Pusa to attend this Meeting and later on will tell us the results of 
his preliminary investigations. Next month he will start work in Coorg- 
and will probably remain there until the monsoon breaks about June, 
or as soon thereafter as he has finished any work which he may have 
in hand then. After that, during this year and next year, he will visit 
other localities where Lantana occurs, in his search for insect checks 
on this plant. No definite programme can be arranged yet, but, whilst 
you are all together here, I want you to take the opportunity of talking 
the matter over with Mr. Ramachandra Rao and letting him know, 
as far as you can, the areas in your several Provinces invaded by Lantana 
and the best time of year to visit such areas, with any details of accom- 
modation or conveniences for such work and so on. This information 
will perhaps give us a basis to work on when we come to make out a 
more definite programme later on, when we see bow the work is 
shaping. 

We come now to the main business before this Meeting, which is 
the discussion of mutual experiences with regard to the occurrence and 
control of insect pests, principally crop-pests. I am afraid that I can- 
not give you any exact definition of what is a pest or what is a crop. 
One of the most striking points brought out by the last Entomological 
Meeting was the great difference of view regarding the right of many 
insects to be regarded as crop-pests. In numerous cases, an imsect, 
which was regarded in some Provinces as of no account at all, was claimed 
by others as a serious pest. So that we shall have to guide ourselves 
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by common-sense, combined perhaps with a little prescience. By pre- 
science I mean this— that in some cases we know of insects which are 
capable of becoming, or which we consider likely to become, pests 
although they may never yet have been noted to do damage in India, 
and we shall err on the safe side by including them, for the present at 
any rate, in our Pest List. I will give you two examples of what I mean. 
In \vriting iny book on South Indian Insects in 1913 I included the small 
Jassid bug, Nephoietlix bipunctahis, as a paddy pest, although it had 
never actually been observed up to that time to do damage to paddy, 
because, as I said, it “ sometimes appears in such enormous numbers 
that it may be assumed to be at least a minor pest.” This statement 
proved rather prophetic as within twm years this insect appeared as 
a serious pest of paddy in the Central Provinces. 

The second example is Piwjs citri, to whose occurrence in India I 
called attention, in the Bulletin of Short iMotes issued last year, as soon 
as it had been found to occur in Southern India, in North Coorg. Within 
the last week I have received from Mr. Meyrick a list of identifications 
of specimens sent to him and I find amongst them a specimen of Prays 
cilri taken here at Pusa last March. It is probable that this species 
is widely distributed and common and that it does damage to Citrus 
fiowers in orange-growing districts and therefore I consider it as an 
example of an insect which should be placed on our List of Pests even 
though wc do not yet actually know that it does damage in India. It 
is a potential pest and requires surveillance as such. 

At our last Meeting we went over the Crop-pests in systematic order 
and considered each insect separately. For this Meeting I have prepared 
a list of crops, with the pests of each, and I propose that we consider 
these, crop by crop. I will first read over (vur list and give you such 
information as we have on each subject and then you can add any in- 
formation that you can. 

But, before w'e start with the lists of crops and pests, I will ask if 
any of you have any particular subjects to bring before this Meeting. 
[To this question there was no reply.] 

Then we will proceed with the business before the Meeting. It 
would really be better to take these lists of crops in regular order, 
starting with paddy as the most important crop in India, and following 
on with other cereals, sugarcane and so on. But, as we have the 
benefit, to-day of the presence amongst us, besides Mr. Andrews, of 
Mr. Anstead and Dr. Coleman, and as they are interested largely in 
Hill Crops and also wish to attend some of the Mycological Meetings on 
other days of this week, I propose to start to-day with the Hill crops, 
and we will first of all consider the insect pests of tea. 


D 
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Tea {Camellia theifero)^ 

■ We will start witk the insects attacking the leaves of the tea-bush. 
Our list of tea-pests is very incomplete because we at Puaa have little 
oppoi'tunity of seeing them, but the following are known as more or less 
serious pests of tea : — 

Stauropus alternus. 

Biston auppressaria. 

Pa rasa lepida. 

Clania of various species. 

Hcterusia of various species. 

Homona cofjearia. 

Las peyres ia le ucostoma^ 

Contlieyla rolunda, 

Olene mendosa. 

Andraca hipundata. 

Phftosca phis dissimilis. 

Corvjetits hidentulus. 

Taking these in detail : — 

Stauropus alternus is occasionally found on tea and some vears 
occurred as a sporadic serious pest of tea in the Kalutara District in 
Ceylon. It must therefore be regarded as a potential pest of tea in India 
It is by no means confined to tea, the larva feeding on Cajanus iiidicus, 
rose, tamarind and various other plants. 

It is found all over North-East India but no general outbreak has 
occurred so far. 

Mr. Andrews, will you tell us something about Biston suppressaria 
in North-East India ? 

This pest is worst all along the North hank of the Brahmaputra. 
It turns up every year but is sporadically serious in Sibsagar and Jorhat. 
There are three broods in a year, the second being the worst. As regards 
remedial measures, the pnpse are found underground around the hushes 
and these are dug out by coolies when the soil is opened up around the 
bushes, as is now done on most gardens in North-East India every 
cold weather. Wherever this is done, the jiest is reduced in numbers 
and the damage is gradually lessened. In one place the pest was bad 
in the first brood, and it was suggested to hoe around the bushes and 
collect all the pupae as soon as the caterpillars of the first brood had 
left the bushes ; this was done and, as a result of this measure, the 
second brood was not so serious. This method has the advantage of 
being a cultural practice and can be practised annually. 

That seems a satisfactory means of control as it can be combined 
with ordinary methods of cultivation. Regarding the occurrence of 
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Biston in Southern India this insect was included in my book as having 
been once reported as damaging tea. Have you had any further ex- 
perience with it, Mr. Anstead ? 

It has not occurred again lately and I have nothing more to add. Mr. Anstead. 
It does not seem to be common in Southern India as a rule. 

We will go on to Tarasa lepida. This insect, as you know, is a very Mr. Fletcher, 
■general feeder and occasionally occurs on tea in some numbers, but it 
does not seem to be anywhere a specific pest of tea. 

We will go on to Clania. There are numerous species, all closely 
allied and quite similar as regards the damage they do. They appear 
to be bad pests in the Northern India Tea-Districts but of less importance 
in Southern India. 

It occurs throughout the tea-gardens in Assam. The collection of Mr. Aiidrew3< 
the hags is the simplest remedy, and this is best done after the usual 
pruning of the bushes. The pruning exposes them to view ; there is a 
further advantage in collecting them at that time because the bags are 
full of eggs then. The pest is decreasing now, probably on account 
of the above measures having been adopted. 

Does it occur in any particular localities or generally all over the Mr. Fletcher. 
Districts ? 

The pest is always bad where the hushes are not thinned out at the Mr. Andrews, 
pruning season. 

Do you know anything about the particular species of CJarm which Mr. Fletcher, 
occur as pests ? 

Of the allied species, Clmiia crameri is the worst pest. Mr. Andrews, 

We will go on to the various species of Hetenim. In Southern Mr. Fletcher. 
India we have virescens as a pest of tea, and in North-East India 

there is Heterusia maguifica and a group of doubtfully distinct species 
regarding which Mr. Antram had a paper some years ago in the Bombay 
Natural History Society’s Journal. I have not myself seen Heterusia 
on tea in India, but I have seen Heteriisia cingala on tea in Ceylon. So 
far as I know the habits of all the species are very similar. One gets 
an enormous swarm of larvae in a very restricted area, often three or 
four acres in one corner of a held, where every bush is swarming with 
the larvae which do great damage ; hut the outbreaks are sporadic 
and rarely recur for some time after each attack as the larvae are very 
heavily parasitized by Tachinid flies. 

In the Duars the caterpillars generally swarm out of the jungle and Mr. Andrews 
get into the Tea Plantations. At times the attack is very had. Some- 
times large swarms of moths are seen in certain localities, but the con- 
sequent damage from their caterpillars is not much. 
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Are there any particular conditions under which such outbreaks- 
occur ? 

There is no evidence as to what conditions are favourable to n 
sporadic attack of Red slug, but there seems to be a breeding ground 
somewhere in the Tondoo Forest in North Bengal ; gardens situated 
close to this forest are most subject to attack. 

In Southern India, in the case of Heterusia virescens, the pest is cleared^ 
out by hand-picking. 

Do you not find any difficulty in getting that done ? In the case of 
Heterusia cingala, my recollection is that in Ceylon there was some 
difficulty in collecting the larvae by hand-picking on account of their, 
stinging. 

The caterpillars do sting but on the estate in question we had no 
complaints from tlie^oolics. 

The next insect is Honmia cogearia, which is of course a very bad 
pest ot tea in Ceylon. Whether it occurs on tea in Southern India 
appears to be rather doubtful ; I have not yet scon any specimens from 
tea and the only South Indian examples I have seen at all were a couple- 
which I took at Pollibetta, in South Coorg, where there was no tea near. 
In North-East India Mr. Andrews has lately informed me that he has 
recently obtained it in small numbers, but, so far as we know at present, 
it does not appear to be*a regular pest of tea in India. However, as it 
occurs in the Tea-Districts and is a potential pest of tea, we had better 
leave it on the Pest-List for the present. 

*In Southern India, however, wx get another leaf-roller on tea. We 
have specimens reared fromjarvse found twisting tea-leaves in the 
Nilgiris. But this species is Laspeyresia kiicostoma. How far it is 
a regular pest I cannot say. If Mr. Anstead will try to procure us some 
specimens of these tea-rollers in Southern India, it will doubtless help 
out our present knowledge on this poinE 

I will try to get some specimens 

The next insect on the list is Contkeyh rolundu, a small Limacodid 
moth, which was sent in to us recently by Mr. Anstead as damaging tea 
in the Wynaad. It is rather interesting, because this same species, 
which is apparently rather a rarity as a rule, .suddenly appeared about a 
year ago as a pest of coconut in Malabar, Like a good many of these 
Limacodids, it probably feeds on various trees and plants and may 
occur on almost anything and, when it does occur, it appears in large 
numbers’ and does considerable damage for a generation or two, after 
which it disappears again. I do not think it is likely to occur regularly 
as a pest of tea. 
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It is said to be very bad in the Wynaad over small areas but I have Mr, Anstead. 
iiot seen it myself. 

Tbe next insect is Dastjchira (Olene) mendosa. It is a polypbagous Mr. Fletcher, 
insect, occurring on tea occasionally as a minor pest, but does not appear 
to be of much importance. 

The next tea-pcst is Andraca hif unctata, which occurs in Assam, 

€achar and Sylhet as a serious pest of tea. There are two broods, in 
January-February and in April-May. The whole of the leaves may be 
eaten off, .leaving the tca-bushcs stripped. The larvse occur in con- 
spicuous clusters and may he hand-picked. 

Yes ; they can be collected by hand easily and nothing else requires Mr. Andrews, 
to be done. 

We now come to two weevils, both recently described by Dr. Marshall Mr. Fletcher, 
and stated to do damage to tea-bushes in Assam. They are, (1) Phjtos- 
caphus dmimilisj recorded on young tea-shoots in Assam and (2) Con- 
getus hidentulus, recorded as a serious pest of tea in Assam and also 
occuning in D pper Burma. Perhaps Mr . Andrews can tell us something 
about them. 

In Assam Corujetiis is found on leaves but no control measures are Mr. Andrews, 
practised because no satisfactory measure has been devised so far. In 
the case of old trees the damage done is negligible, because the tender 
leaves alone are eaten. 

That brings us to the end of the leaf-eating pests of tea. Has any Mr. Fletcher, 
one any other leaf-eating tea pests for discussion ? [To this question 
ther. ivas no replij.] Then we will proceed with the boring insects which 
attack tea and with the borers we will include the bark-eaters also, 

I have the following species on my List, viz . : — 

Xylehorus fornicatus, 

Zeuzera coffece. 

Phassus malahariciis. 

Coehsterna scahrator. 

Arheh dea. 

Arheki quadrinotata. 

Of these we have lately had some inquiries from Ceylon regarding 
the occurrence in India of Xylehorus jornicatuSy the well-known '' Shot- 
hole borer ” of Ceylon, and we can only say that at present it seems 
rather doubtful whether this insect occurs in India at all. 

Zeuzera codecs, the “ Red Borer ’’ of the Coffee Districts, occurs in 
tea as well as in various other plants. We have, for example, a record 
of its occurrence in cotton in Burma. I have seen it in tea in Ceylon 
and it occurs, boring in tea, throughout North-East India hut is scarcely 
serious pest. 
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Phassus mahharicus was reared from a larva found eating the roots 
of a tea-bush in Southern India, but is not a specific pest of tea, so far 
as I know. 

Coehsterna scahrator is recorded by Watt and Mann as found on tea 
in Assam but is not a pest, I think. 

We come now to the species of Arhela, known as Bark- eating Borers 
of tea in Assam. Mr. Antram wrote a bulletin on these insects and 
perhaps Mr. Andrews will tell us some more about them. 

Both Arhela dea and A. qmdriwtata occur in tea-gardens in North- 
East India. It has been found that the application of Soda washes is 
very effective in controlling them. After such treatment the cater- 
pillars do not eat the bark. 

Can you tell us something more about these washes, and how they are 
applied ■? 

Any of the following three solutions may be used : — 


(1) Caustic JSoda (98 per cent.) . . . , . . 2 Ib. 

'Water .......... 10 gallons. 

(2) Washing 8ocin ........ 7 lb. 

QuieUlinic . . 2 lb. 

'\Vater .......... 10 gallons. 

(3) Soda Ash lb. 

Quicklime . . 2 Ib- 

\\ ater . . . . . . . . . .10 gallons. 


The soda wash may be applied by means of a brass spraying machine or, 
better, by means of a swab of cloth at the end of a short bamboo stick. 

We now come to the various sucking insects, hugs, and scales, which 
attack tea, and with these we may consider a few miscellaneous pests 
such as mites and eelworms. On my list I have ; — 

Pcecilocoris lafus, 

Hehpelfis theivora. 

HelopeUis antonii. 

Dis'phincius humerdis. 

Empoasca flavescens, 

Lecanium hemisphamcuin, 

Lecanium niqrum. 

Asj^idiotus camdli(B. 

Chiomsfis manni, 

Hfjniekionasfis iliem. 

Aphids. 

Thrips. 

Telranychus hioculalm, 

Phytoptus carinaius. 

Eelworms. 
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Pcecilocoris latus is a large Pentatomid bug which is apparently 
confined to North-East India. 

The damage it does in North-East India seems to be problematical. Mr. Andrews. 

Is it not an agent for damage to tea-seeds by a fungus ? Mr. Fletcher. 

Yes ; there is a fungus which gets into the tea-seeds through the Mr. Andrews, 
punctures made by the bugs, but this fungus is also found in seeds which 
have not been punctured. 

And as regards control ? Mr, Fletcher. 

Control is simple and consists only in hand-collection of the bugs and Mr, Andrews, 
killing them. 

Y e will go on to Helopeltis and Disphinclus. There has been con- Mr. Fletcher, 
siderable confusion with regard to the various species of Helopeliis 
found on tea, and their distinctions were dealt with by Dr. Mann in Vol. 

I of our Entomological Memoirs. Roughly speaking I believe that in 
North-East India the common '' mosquito- blight of tea is Helopeltis 
theii'ora, whereas in South India we get Helopeltis antonii and doubtless 
Dispkinctvs hmewlis is often mixed up with this. It is possible that 
Helopeltis cinchonce also occurs in Southern India, but we shall have to 
study a good deal of material in good condition before we can say much 
about its identity. I have not myself seen Helopeltis on tea in India, 

BO I will ask Mr. Anstead and Mr. Andrews to tell us their experiences. 

In Southern India Helopeltis is worst in the monsoon. Spraying is Mr. Anstead. 
out of the question then, but hand-catching is of some use. It also 
flourishes on a kind of wild palm, and removal of these trees is useful. 

It also feeds on Cinchona. In the AVynaad one finds a bush infested 
here and there, but it never does any appreciable damage. 

Spraying on a large scale is impossible in North-East India. ^Vheu Mr. Andrews. 
Helopelt^s occurs in isolated patches, spraying with lime and sulphur 
combined with plucking of bushes outside and inside does some good. 

Many spray materials have been tried against Helopeltis, but none can be 
used snccessfully ona large scale, owing to the labour conditions, shortage 
of water, the fact that Helopeltis is at its worst during the rainy season, 
when spray materials are rapidly washed off, etc. Also, none of the 
spray materials tried have been found to be really efficacious even 
under favourable conditions. The fact that the bushes are grown for 
the young leaves, which are the most tender parts of the plant, is a diffi- 
culty ; how much so might be gathered from the fact that the first stage 
larva can resist a formalin solution of twice the strength which would 
burn the young shoots badly. However, spraying with lime-sulphur 
solution has been found beneficial in some estates where only small patches 
of tea were affected, but a second spraying is invariably necessary eight 
days later to deal with individuals which were in the egg stage at the 
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time of the first application, and the spraying, wherever possible, is 
usually supplemented by plucking off all young shoots, care being taken 
to pluck those in the heart of the bush as well as on the plucking surface. 
Hand-catching by small boys is almost universal. 

A study of the distribution of this pest brings out several curious facts. 
It occurs, at its worst, in the Terai and Duars, and in those parts of 
Cachar, Sylhet and Assam which approximate to the hills, and where 
there is a liability to dull, rainy weather, with absence of sunshine and 
heavy rain for long intervals. This sort of weather is exceptionally 
favourable for the development of Helofeltis, and it hay been found 
possible, by plotting curves based on the number of rainy days, and 
the amount of fall per day, to correlate conditions and intensity of 
attack. In the Duars there are two distinct types of soil. One is a 
grey loamy soil, the other a stiff red clay. It was noticed that most 
of the badly affected gardens were on the grey loam, gardens on the red 
clay being much less liable to attack in most cases. Examination of the 
analyses of typical samples of these soil types showed that the ratio of 
available potash to available phosphoric acid was high in the red clay 
soils and low in the grey loams. Samples from red clay soils wliich were 
becoming liable to attack were found to occupy an intermediate posi- 
tion. In Cachar Helo]}eUis attack is worst on the hJieels, least on the 
red teehs and here, again, the same differences in the ratio were found 
to obtain. Experiments were therefore carried out, to ascertain whether, 
by increasing this ratio, the bushes in a soil could be rendered less liable 
to attack. The first experiment, carried out in a garden in Cachar, 
consisted in the application of sulphate of potash, and this gave excel- 
lent results, even though the potash was applied towards the end of the 
season. During the next season an extended series of experiments 
was drawn up, to be carried out on estates in the Duars and Cachar. 
Owing to the outbreak of War, the series could not be carried out in 
loto, but beneficial results were obtained, on both the red clay soils and 
on the grey loams, in certain cases Last season further experiments 
were carried out, and it is significant that, on estates where results had 
been obtained before, similar results were again obtained. Thus evidence 
has been obtained to show that an addition of potash, in a readily soluble 
form, to a soil, will, under certain conditions, produce a decrease iu the 
liability of the bushes growing in the soil to Helopeltis attack. One 
of the conditions necessary for this treatment to be effective appears to 
be a shortage of total potash in the soil. In the case of the grey loam of 
the Duars, however, we find that while the total amount of potash in 
the soil tends to be slightly on the high side, and the total amount of 
phosphoric acid tends to be on the low side, the available ” quantity 
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of potash is low, in some soils of this type being merely a trace while 
the " available quantity of phosphoric acid is exceedingly high, more 
-SO than in any other soil in tea. Addition of potash to such a soil is not 
of great value, and it would seem that it is fixed, and rendered non- 
availablc almost as soon as it is added. The problem before us, therefore, 
is to discover the factor or factors which bring about the fixation and 
liberation of potash and phosphoric acid in the soil, and future work 
is to be directed to this end. 

The soil, of course, docs not act directly on Heloj^eltis, but must act 
indirectly through the bush. An inquiry was therefore instituted to 
ascertain whether any relation could be traced between the attack of 
the pest and the composition of the leaf on the bush, which could be 
correlated with differences in the soil. Samples of leaf w^ere taken from 
three estates at intervals of a fortnight throughout the same season 
and analysed. On one estate, Helofeltis, though serious in some years, 
did not appear that season. On the second estate the pest was serious, 
and became more so as the season progressed, but the area never reached 
a stage at which it failed to give leaf. On the third estate the bushes 
shut up entirely at the end of August. The results w*ere exceedingly 
interesting. On the first estate the ratio of potash to phosphoric acid 
remained fairly constant throughout the season. On the second estate 
this ratio gradually increased, the rate of increase becoming greater as 
end of the season w'as approached. On the third estate the ratio increased 
still more rapidly, and in August this increase w^as so rapid that the 
curve became almost vertical. This experiment needs to be repeated, 
and the differences observed are rather the result of attack than the 
cause of it, but here again the ratio of potash to phosphoric acid is seen 
to have a bearing on the question. 

Experiments have also been tried, by injection of bushes ^Yit]^ soluble 
mineral salts, and by keeping plucked shoots with the cut end of the stalk 
immersed in different solution, to see whether differences in liability to 
attack could be brought about. Differences have been observed, but 
the experiments have not yet been carried far enough for any definite 
statement to be made. 

In Southern India the case is entirely opposite. The larger quantity jir, Anstead. 
of soluble phosphate gives the best results. 

The ratio is the chief point. Mr. Andrews. 

I mean “ ratio ” by the “ soluble phosphate The composition of Mr. Anstead. 
the soil varies considerably in the Planting Districts in iSouthern India. 
Consequently soil surveys are the first necessity. For want of exact 
information on this point, several inanurial experiments are vitiated. 
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At Coimbatore Helofeltis antonii breeds on Nim shoots, as described 
in my note in the Agricultural Journal. 

At Tezpur Helofellis (theivora) has also been found breeding on 
mango. 

We will go on to Emfoasca flavescens^ which is said to occur abun- 
dantly on tea in Assam and the Diiars. Doubtless Mr. Andrews can 
tell us about that. 

It is found all over the Hills in North-East India. The leaves of the 
attacked bushes get a peculiar flavour which improves the quality of 
the tea made from them. In the Plains this insect does not give such a 
marked flavour and may do harm. In one instance, three years ago, 
Empoasca suddenly appeared in the middle of a 5,000 acre block of tea 
in Assam in June, and completely checked the growth on one section. 
It had not been known there before for at least twenty years back ; it 
never spread to any other section ; it lifted in July, and has not 
reappeared since. Why it apeared, where it came from, and why it 
has never reappeared, I can not say. 

We will go on to Scale Insects, on which there is a paper by Green 
and Mann in VoL I of our Entomological Memoirs. 

In Southern India the worst scale is Aspidiotus camelliae. which is 
verv troublesome on young plants. Spraying is the best reined v and 
this is easy on young plants. 

Chlonaspis rnanni is another bad pest of tea-bushes. It interferes 
with the ordinary processes of digestion of the plant ; as a result of the 
attack the shoots get starved below the point of attack. It is serious 
ill the Darjiling District only. The application of 8oda Wash in the 
Cold Weather is the best remedy. 

In South India, Pink and Purple Mites do more liarm to the tea 
than any other mites. Spraying is very difficult as a control-measure. 

Red Spider is bad in North-East India. Lime-8iilphur has been 
found to be the best treatment and, if ivell prepared and well applied, 
is successful cent, per cent. Soap solution is also useful and soaps 
containing a higher percentage of Sodium Silicate give better re.sults 
than purer soaps. 

Can you tell us something about the Lime-sulphur treat ineiit ; how 
the spray is prepared and applied ? 

A stock solution is made of 20 lb. Quicklime, 22 Jib. Sulphur, and 
50 gallon.s of water. This is diluted to one in ten w'ith water and applied 
by means of a Sprayer. The best machine for the purpose is the Holder 
Knapsack Sprayer, made of Virex ” brass alloy. Copper vessels- 
should not be used. 
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The difficulty with all these spraying materials is to secure a standard Mr. Anstead. 
uniform quality. Samples submitted for trial may be good, but sub- 
sequent supplies do not always reach the same standard. 

That is our experience also. Mr. Fletcher. 

[Various delegates gave examfles^ and the general opinion of the Meeting 
was to the effect that a froper standardizalion of all proprietary insecticides 
in India is of ^great importance.] 

Aphids are very bad in nurseries in Southern India. Anstead. 

And in North-East India. Mr* Andrews. 

. Tobacco and Soap sprays seem to be indicated. Mr* Fletcher. 

Thrips is bad in Darjiling and the Plains. There are two varieties ; Mr. Andrews, 
one the Black Thrips and the other the Common Thrips. The lifehistory 
of the Common Thrips is as follows : — the egg is laid inside the young 
leaf ; it is \ cr) minute, and invisible to the naked eye ; the larval stage 
appears to go on for three weeks or more ; the pupa is found in the soil ; 
the adults appear in May and it appears that there are not more than 
two broods in the year. Several spray mixtures have been tried 

(1) Cook’s (?) Nicotine. ^ 

(2) Lime Sulphur. 

(3) X E X. 

(4) Katakilla. 

(5) Crude Oil Emulsion. 

Of these. X E X was found to be the best. The composition of this 
substance is not definitely known, but the active ingredient was found 
to be acid, and of a fatty nature. In trials, the incidence of the pest 
was reduced to 5 per cent, in treated plots as compared with 50 per cent, 
in untreated controls. 

Lime Sulphur was found to be the next best, and Nicotine Solution 
came next. Katakilla and Crude Oil Emulsion were nob found to give 
good results. 

As the larvae enter the soil to pupate and apparently remain there Mr, Fletcher, 
for some time, could not cultural methods be employed successfully 
in the spring months? 

This will be useful but only if done before May when the adults emerge, Mr. Andrews, 
and if the cultivation is deep enough to reach the firm soil in which 
the larva? pupate. 

Regarding the Black Thrips, the egg has not been found so far, Mr. Andrews, 
but the larva is known ; the pupa is found in the lichen on the bushes, 
and there are probably two broods in the year. 

Soda Wash is the best method because it removes all the lichen 
which gives shelter to the pupa. 

Any more pests of tea ? 


Mr. Fletcher. 
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Another mite, as yet unidentified, which is usually a minor pest, 
did great damage last year in the Terai. The damage caused is much 
like the effects of Canker. 

That brings us to the end of Tea-pests. Of course, I know that most 
of you are not directly concerned with pests of tea as such, but many of 
these insects are not confined to tea and this discussion has brought out 
many points of general interest, such as the connection between soil- 
contents and the incidence of Helopeltis and the value of spraying and 
other insecticidal methods. I am sure that wc are all indebted to Mr. 
Andrews for the information he has given us. We will now consider the 
pests of Coffee. 


Coffee {Coffea amhica.) 

We will take first the leaf-eating species : — 

Estigmene hdinea. 

Creatonotus gangis. 

Olene mendosa. 

Parasa lepido. 

Belipfa jerrmjinen. 

Homo7ia cofjearia. 

Aularches miliaris. 

Leaf-miner. 

Sgmpkzojnias jrater. 

S pmpiezomias cretaceus, 

Serica pruinosa. 

None of these are of any great importance as pests of coffee in India. 

Estigmene ladinea, Creatonotus gangis, Olene mendosa and Parasa 
lepida are all examples of polyphagous species which may occur 
sporadically on coffee. 

Belippa jerruginea (Meana) is the curious, squat, rounded, pale 
green, gelatinous, slug-like larva which is found commonly on coffee- 
leaves. It occurs in some numbers in Coorg, but cannot be said to 
do damage, so far as I know. 

Homona coffearia probably breeds on coffee in Coorg because, as I 
told you when discussing this species in connection with tea, I took 
examples at Pollibetta, where they must have bred on coffee. However, 
we know nothing of its occurrence as a pest of coffee in India. 

Aularches miliaris is sometimes found in large numbers on Coffee 
Estates, usually on paths or in open spaces. They apparently congregate 
for pairing and are sluggish and fairly easily killed by beating with 
sticks or any similar simple means. The immature hoppers are fouud 
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on the coffee-bushes and may do a little damage at times, but Aularches 
can hardly be classed as a bad pest of coffee. 

Then there is a Leaf-miner which is quite common in the Coffee 
Districts in Southern India. It is probably a fly but I have never been 
able to rear anything out, although I have collected scores if not hundreds 
of mined leaves. It is more of a curiosity than a pest, but I mention 
it in case any-of you may be able to rear it out successfully. 

Then there are the two weevils, Symfiezomias jrater and S, cretaceus, 
which occur on coffee-bushes in Southern India and nibble the leaves ; 
bub they are scarcely pests. 

Berka fndnosa has also been reported (I.M.N. HI. 117) as defoliating 
coffee-bushes at Devikulam in the Madura District in June 1892 and also 
in Travancore (I.M.N. III. No. 6 p. 3). 

Then we come to pests of Coffee-seedlings, and here \vc meet with 
two serious pests : — 

Euxoa segetis 

FbqucIococcus [Bactylofius) ciiri, 

Euxoa segetis is a common cut-vrorm in the Hills of Southern India 
and has been recorded as doing serious damage to Coffee-seedlings in 
Mysore. 

Apterite has been tried and found useful in such cases. Anstead, 

Usually in the case of these cut-worms, mechanical measures, such Mr. Fletcher! 
as grubbing up the soil with a stick and collecting the larva), give the 
best results. 

Pseudococcus citri is sometimes a bad pest of young coffee-plants Mr. Fletcher, 
especially after they have been planted out. When in South Coorg I 
saw a good many cases of this, and in some cases at all events Apterite 
had been used quite successfully. 

^ Dactyh'pius is particularly had in South Coorg, and Apterite has been Mr. Anstead. 
tried there with great success. It is applied, generally before the moii- 
sooii, in rings about an inch deep around the seedlings. 

Has anyone else tried Apterite ? ^ Fletcher. 

I have tried it against Ground-beetles but did not find it of much use. Mr. Ghosh. 

Besides Pseudococcus, we have several insects which attack the roots Mr. Fletcher, 
of coffee-hushes although we know very little about them. There are 
several Melolonthid grubs, one of which is probably Holotrichia conferta, 
which Mr. Anstead has sent us from Santikoppa, in North Coorf^ Cica- 
das, again, emerge in some districts in enormous numbers from the ground 
in certain years, and, although we really know nothing of their lifehis- 
tories in India, we may presume judging from the records of lifehistories 
in other parts of the World, that they spend their early stages as root- 
feeders and therefore may do damage to coffee. It seems very probable 
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that we may have in Southern India some long-lived species comparable 
to the well known “ 17-year Cicada ” of North America, but exact 
records of the emergence of large swarms are required. 

We will go on to the Boring Pests of Coffee. These include 
Xylotrechus quadrifes 
Zeuzera coffece 
Collyrine beetles. 

Of these Xylotrech us quadripes, the AVhite Borer ” of the Coffee 
Planters, is by far the worst pest and did a tremendous amount of damage 
two years ago in South Coorg. On one group of estates, of about 500 
acres, approximately 100,000 coffee-bushes had to be taken out and 
destroyed, and of course replaced by voung plants, and all this des- 
truction occurred in one season. That will give you some idea of tlie 
damage done. I visited Coorg in connection Avith this at the end of 
1915 and did some work on the lifchistory of the beetle and control- 
measures but, before discussing these, I will ask the Alysore delegate 
to give us their experiences. 

I Avill ask Mr. Kunhi Kannan to giA'e an account. 

Xylotrechus quadripes is a very bad pest of coffee in all areas in Mysore 
where coffee is grown. An alternative food-plant has been found by 
Dr. Coleman, but I forget its name. [Name has since been given as 
Oka dioica Boxb.] 

Was it Wendlandia 1 There is a Wendlandia {notaiiiana) common 
around Mercara which I thought, Avhen 1 was there, Avas a probable 
food-plant of Xylotrechus, although I did not actually find any laivpe in 
it. 

I cannot remember the name. 

The eggs are laid in the bark in cracks and crevices. 

Here is an unpublished coloured plate, which Avas done here from my 
material brought back from Coorg. It shows the egg and all stages and 
method of attack, and mav help to illustrate your account. 

The egg takes six to nine days to hatch ]n Mysore. The grub bores 
into the tree and penetration takes a circuitous route to reach the wood. 
The larva lives for nearly a year. Young trees, of four to five or six 
vears, are damaged most and these trees cannot survive the attack. 

As regard.s remedial measures, scrubbing the bushes is the only satis- 
factory thing to do, and this should be done once in the middle of Novem- 
ber and again at the end of the month. Coconut brushes have been found 
to be the best to use for scrubbing. These brushes are made from husks 
of coconuts cut in two transversely ; the cut ends are then beaten out 
and made into a sort of brush. The idea in scrubbing is to kill all the 



i‘ROCiai:DLNXS or the second entomological meeting 31 


Mr. Anstead. 
Mr. Kuahi 
Kannan. 

Mr. Fletcher. 


eggs and the young larvae that have not yet penetrated into the trees. 
Experiments to test the relative efficacy of (1) Scrubbing and (2) Scrub- 
bing and whitewashing have been conducted over nearly 4,000 plants. 

The results will be available next cold weather. 

The beetles are found in the spring also. Is there a second brood ? 

That is only a case of deferred emergence. 

Have you found any natural enemies of XylotrecJius ? 

Two Hymenopterous parasites have been noticed. Their eggs are Mr. Ktmhi 
apparently laid on the grub when it is just below the hark. Amongst 
birds also, the Blue Barbct extracts the larvse by peeling off the bark. 

Nearly ten per cent, of trees pulled out by planters for borer have been 
found to have had the larvee extracted in this Avay. 

I have seen a blue Ichneumonid hunting over the hushes as if in Mr, Fletcher, 
search of Xylotrcckub grubs ; unfortunately 1 Avas not able to obtain 
specimens, but it Avas probably Xylonomus ccmilescens. 

Regarding birds, one often sees bushes ripped open by birds, and the 
planters say that they extract the grubs of Xylotrechus. I cannot say 
Avhat the birds are, but I imagine that they are woodpeckers of sorts. 

But the point that strikes one in the Coffee Districts, in Coorg at least, 
is the great scarcity of birds. This is undoubtedly due largely to the 
fact that the Arms Act does not apply to Coorgs and that the jungle 
tribes employed on estates carry boA\s and shoot and eat every bird 
they can knock down. It is quite common’, in AA^alking along a path 
through the coliee, to come across a fcAV stones put together, Avith the 
remains of a fire and a fcAV feathers scattered on the ground, to show 
Avherc some small bird has been knocked doAvn and cooked and eaten on 
the spot. So I do not think that birds are a very important factor 
in checking Xylol reckus, and as regards parasites these do not seem to he 
at all common. 

If Ave have heavy showers at the time eggs are beftg laid, the damage Mr. Kuahi 
caused by these beetles in the folloAvlng season aa^II be much less. Kaanan. 

Arc the eggs so loosely laid on the bark that they are Avashed aAA^ay Ghosh, 
by rain ? 

I cannot explain this, but that is the general experience. I believe Mr. Kunhi 
that the result is due to the constant dripping of Avater along the trunks 
during the heavy rains. 

Would not the effect of rainy Avtather tend to reduce oviposition, as Mr. Fletcher, 
the female beetles only fly freely on Avarm, sunny days ? I should think 
that is a more likely explanation. 

As regards the eggs, they are thrust right into the bark, usually 
under the loose scales that one finds on older coffee-bushes and Avould 
not be likely to be affected very directly by rain. 
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Have you tried the effect of any deterrents to prevent egg-laying f 

Several deterrents have been tried; but not a single one has been 
found successful. 

That was my experience in Coorg also. On one estate where Jeye’a 
Fluid was used, I examined some bushes about a week after it had been 
applied and had little difficulty in finding healthy eggs under the bark. 
All these deterrent washes only seem effective so long as they retain a 
strong smell over the stems and branches. 

Can you tell us how many eggs are laid by each female beetle ? 

I cannot give any exact figures for oviposition, but by dissection I 
have found more than one hundred eggs in one beetle. 

Probably about one hundred is the normal number. In one female 
wffiich I dissected I found 1^8 eggs, mostly large and well-formed but 
about twenty-five per cent, were still small and undeveloped ; this female, 
however, was caught as an adult and may already have laid some of 
its egjrs, 

oc 

Regarding the eggs, these are of indeterminate shape, long, rounded 
at the ends, white, and soft, and look rather like minute rice-grains. 
They are thrust singly, or in little groups of six or eight, inside crack.s 
and under the bark ; they are rarely visible without removing the scales 
of bark and are very rarely laid externally. Eggs laid on 1st November 
1915 hatched out on 12th November, thus taking eleven days ; but 
these eggs were kept all the time in the shade, so took perhaps a little 
longer than usual. The young larva bores into the stem either under 
or alongside the place where the egg was laid, or not far off (perhaps 
a quarter-of-an-inch). It bore.s in rapidly and soon only the tip of 
its tail is visible. It first of all bores a gallery around the stem just 
under the bark and produces a ridge over its gallery which looks just 
as if a wire had be^Ti thrust under the bark ; later on the bark ii.siially 
cracks across the top of this ridge and makes it more conspicuous. 
You will see what I mean in the coloured plate. Then the larva boros 
into the solid wood and seems to burrow about more or less indiscri- 
minately. Mr. Kunhi Kan nan has just told us that the life-cycle lasts 
for a whole year, but as regards that I can only say that, so far as my 
experience goes, one seems* to get two emergences of beetles, one in April- 
Hay and the other in November, the latter being far more numerous. 
Whether some descendants of the normal November brood emerge six 
months late, in April-May, after having taken 18 months to complete 
their lifehistory, or whether there is a definite emergence in April-May 
descended from parents which emerged the previous year in April-May 
or even whether there are two broods in the year, seems to me at present. 
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rather doubtful. I started some experiments at Pollibetta in Novem- 
ber 1915 with female beetles caged over young coffee-bushes, which were 
presumably unaffected, to see when the next brood of beetles emerged, 
whether in May or November of last year ; but unfortunately the experi- 
ments were upset by the departure of the planter in whose charge they 
had been placed. It is certainly the case in many of these wood-boring 
longicorns that the length of lifehistory is very variable and it may be 
BO with this species. The question of the length of the lifehistory is an 
important one, as we certainly require to know this exactly before being 
in a position to recommend remedial measures. 

Regarding these, so far as we know at present, the most promising 
scheme seems to be to prevent oviposition as much as possible and to 
kill the eggs and young larvae off, if eggs have been laid, before the young 
larvae have bored into the bushes. This can be done by scrubbing the 
bushes, as described by Mr. Kunhi Kannan, or by scraping off the loose 
scales of bark and so on with fiat pieces of wood. It may he possible 
to find some satisfactory deterrent but, so far, nothing seems absolutely 
effective. I am rather inclined to think, from what I have seen, that 
lime-wash is of some use ; if applied at the same time as the bushes are 
scraped, it has the further advantage of marking clearly those bushes 
which have been treated, as they stand out quite clearly and the 
work is easily checked over. For this reason I should be inclined to 
recommend the addition of lime-wash to any deterrent that may be 
applied. Some Coffee-planters have told me that lime-wash binds the 
tree, preventing the formation of new wood ; but other Planters, of equal 
or greater experience, have told me that no such effect is produced. 

One other control-measure, which I personally am rather in favour 
of, is the catching of the adult beetles. As we said just now, each 
female beetle (or, at any rate, each large female ; for they vary enormously 
in size) may lay one hundred eggs and, even allowing for the fact that a 
proportion of captures will be males and of the females caught many will 
have laid a proportion of their eggs and that many eggs may be laid on 
one bush, we may safely say that every beetle caught and killed means a 
coffee-bush saved. There are, I know, objections to this by the Planters, 
who say that it is not practicable, but it certainly seems to me that this 
should be done. 

The collection of beetles, on a basis of rewards paid for catches, Mr. Kunhi 
has not been found successful on two estates where it was tried in 1915. Kannan. 
The difficulty was to find the beetles. 

Instead of getting these beetles, the boys frequently bring in all Mr. Anstead. 
sorts of other insects. There is also the objection that they will naturally 
collect the beetles where these are most plentiful, so that a Planter may 

E 
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be asked to pay rewards for beetles caught beyond the limits of his own 
Estate. 

I have heard both these objections advanced by Coffee-planters. 
As regards the recognition of the Coffee-borer beetles, there is a diffi- 
culty, and I have even come across Planters in two Coffee-Districts, 
who knew the Borer grub well but had not the least idea what the beetle 
looked like. I have even had Auhrches sent in to me by a Coffee- 
planter with a request for information as to whether it was the Borer. 
But with a little trouble there should be no difficulty in recognizing 
Xylotrechus, As a matter of fact, when I was in Coorg in November 
1915, we showed some beetles to a gang of small boys and sent them out 
with bottles to hunt for these beetles, and they brought in a very large 
number, practically all Xylotrechus qmdrifes. As regards the collect- 
ing of the beetles outside Estate limits to earn rewards, I think this 
should easily be arranged with a little supervision. 

.\nother species which one finds in Mysore is Xybtrechus suhscutel- 
htus. This looks very like X, quadripes but does not lay eggs in the 
coffee-bushes. 

Xylotrechus subscutelhtus occurs in Coorg also, and I had a few brought 
in mixed up with quadripes. There is also a Mordellid beetle which 
is a most exact mimic of X, quadripes. Such species certainly could not 
be distinguished except by an entomologist, but the small proportion 
of such species brought in would not, in my opinion, invalidate the 
desirability of collection of Borer beetles. 

We will go on to Zeuzera cqffece, the “ Red Borer ” of the Coffee- 
planters. It occurs in all the Coffee-Districts, but does not seem to 
be very common as a rule. 

It is not a very important pest of the coffee-bushes nor is it difficult 
to tackle. The branches that contain the borer die back and so may 
easily be located and lopped off. 

Then there are the Collyrine Tiger-beetles whose larvae are some- 
times found boring in coffee twigs. But they are not pests as far as w'e 
know. 

We will go to the Sucking Insects found on coffee. On my list I 
have : — 


Antestiacruciata 
Coccus viridis 
Pseudococcus cilri 
Pulvimria psidii 


Lecan imu hemisphceyicum 
,, nigrum 

,, olece. 

Chionaspis biclavis. 


Of these, Coccus viridis or Lecanium viride, the “ Green scale ”, 
is by far the most important, and as some work has been done on this in 
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Mysore lately I will ask Mr. Kunhi Kannan to give us some information 
.about it. 

Tlii^ insect passes througb three moults before attaining the adult Mr. Kuiilii 
stage. A peculiar habit in moulting has been observed in the case of Kanuan.^ 
this insect, that it casts off only the ventral sldn and not the dorsal. 

The individual lifehistory takes about four months, about one-and-a- 
half months of this time being required to reach the adult stage. 

What is the length of period during which young individuals can live Mr. Fletcher, 
before reaching a suitable food-plant ? 

They live for three or four days. Mr. Kunhi 

Kannan. 

When I was in Coorg in May 1914 1 collected some coffee-leaves infest- Mr. Fletcher, 
ed with this Scale and young ones emerged in the boxes in which the 
leaves were. These boxes were carried by me when I left Coorg, and 
young ones were still alive and active ten or eleven days afterwards, 
although I was then at Poona where the weather was extremely hot and 
•dry and the conditions apparently very unfavourable. 

The adults may live for more than twenty days without food. Mr. Kunhi 

Kannan. 

The adults in my boxes were apparently dead. Anyway, these Mr. Fletcher, 
figures show how this Scale may be carried for long distances even on 
dried leaves affected by it. 

Another peculiarity noted in this Scale-insect is in regard to the number Mr. Kunhi 
of antennal joints. Mr. Green, when describing this species, mentioned 
seven segments of the antenna, but I have found in the case of bred 
specimens that this number may be reduced to three. Further observa- 
tions have shown that there is great variation in this species. No less 
than five different forms have been obtained from different parts of the 
World, The number three in the antennal joints of most of the South 
Indian forms is constant. It has therefore been described as a new 
species in a paper read by me last month before the Science Congress. 

The abundant rainfall in Mysore helps to check this pest, because during 
the monsoon months a white fungus, which is very destructive to this 
Scale insect, propagates very easily. A dark fungus, which appears to 
resist dry weather better, is also effective. 

A paper, recently published in Java, gives interesting results of Dr. Coleman, 
experiments conducted to show the relation between Ants and this 
Scale. Coffee-plants were grown in pots and fifty bugs were put on each 
plant and ants introduced into some pots whilst others were kept free 
of ants ; in the ant-infected pots the number of Scales doubled, whilst 
in the pots without ants their number was reduced. These ants keep 
parasites also from the Scales. 
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Another worker in Java, however, claims to have obtained results 
quite discordant with those I have just described. 

The persistent destruction of ants-nests in the Coffee-Districts cer- 
tainly seems to have had a marked effect on the spread of this Scale. 

The fact that the ants take very great care of the Coccids they attend 
on has been observed many a time by me. In Pusa the workers of 
(Ecophylla swiara^dina have been noticed on several occasions removing- 
tbe young Lecanium hesperidum, bolding them very gently between their 
mandibles, from such leaves as get withered on account of the sap 
having been drained ofi, on to fresh and healthy leaves. 

We must get on to the next insect. A^itestia cruciata sometimes 
occurs in very large numbers on coffee in Southern India and is said to 
do considerable damage by sucking the berries. 

It is very common in the Coffee-Districts but does not do much 
damage as a rule. 

The other sucking insects do not call for much comment. We have 
already considered Pseudococcus citri on the roots of coffee ; it is often 
found on the young shoots but not in large numbers as a rule. The 
other Scales I have already mentioned hardly seem to he serious pests. 

Rubber {Hevea brasiliensis). 

We now come to pests of Rubber. So we seem to be fairly for- 
tunate in India in having practically no pests of this tree. In other 
rubber-growing countries things are not so satisfactory. In the Malay 
States, for example, one hears of trouble with a Coptotermes and in Ceylon 
there is a Slug with a curiously perverted appetite for rubber latex. 
In Ceylon also the larva of Batocera rubns has been recorded as boring 
in tbe lower part of the stem and doing some damage. 

We have had Batocera rubus sent in a rubber stump from the Western 
Ghats. 

The only insect I have seen on rubber in India, as a pest of any kind, 
is Saissetia nigra. One sees a few examples of this Scale-insect on 
rubber-leaves in most districts, but it never seems to be really serious.. 

Practically speaking, we have no insect-pests on this tree. 

Cardamom {EleUaria cardamennum). 

Cardamom is grown to some extent in the Hill Districts of Southern 
India, generally at an elevation of about 4,000-5,000 feet. Amongst 
insect pests we know of the following : — 

Attacking the stem and capsules 
Dichocrocis punctileralis. 

Lampide.s elpis. 
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Caidamom Scolytid. 

In the roots 

Ililarographa caminodes. 

Sucking 

Stephanitis typkus. 

’Of these DicJiocrocis punctiferalis and Lampides elpis are generally dis- 
tributed minor pests. The Cardamom Scolytid occurred very abundantly 
in the capsules in Coorg four or five years ago and damaged about fifty 
per cent, of the crop in some localities but does not seem to have occurred 
again recently. 

HihrograpJia caminodes is known from Ceylon, but has not yet been 
iiefinitely recorded from India ; however, it probably occurs, so we had 
better keep it on our Pest-list. 

Stephanitis typicus is a very minor pest, so far as we know. 

Cinchona. 

Cinchona is grown in a good many Hill localities in India, but we Mr. Fletcher, 
know of few pests except in South India. 

On the leaves we get DeilepMla nerii and Sympiezomias decipiens. 

Deilephila n&rii is not common on Cinchona as a rule but sometimes 
occurs and, when it does occur, may do damage by stripping off all the 
leaves, especially of young trees, as I h^ve myself seen in Ceylon, 

■Sympiezomias decipiens is a small weevil which was reported about three 
years ago as doing considerable damage to Cinchona leaves in the 
Nilgiris ; it was then an undescribed species and we know httle more 
about it now. 

There are a few sucking insects. Those on my hst are : — 

Hehpeltis antonii. 

Coccus viridis, 

Aspidiotus camelliae. 

Chionaspis bklavis. 

Of these Hehpeltis antoniih\xm2i\\y common and often does some damage. 

The Scales are of minor importance. 

In the Darjiling District we get Helopeltis theivora on Cinchona. Mr. Andrews. 

■ Then at the roots we get Cockchafer grubs, belonging to various Mr. Fletcher, 
species of Anomala and Holotnchia. 

These grubs occur in enormous numbers at roots of Cinchona in the Mr. Ramahrishnft 
Nilgiris. I have visited the Cinchona Plantations and collected large Ayyar. 
numbers, and these are at present under rearing in the Insectary at 
Coimbatore. 

And as regards control measures ? Mr. Fletcher. 

Apterite has been tried against these grubs and found successful. Mr. Ansteal 
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Camphor. 

Caniplior seems to be rather free from insect pesis, as we might 
indeed expect to be the case. The only insect-pest I know of is a small 
Gracilariad {Acrocercops ordmateUa), which mines the leaves. This 
was sent in to us from Mysore by Mr. Anstead as doing some damage. 

I have not been able to obtain it again. 

We will go on with the insects of a few plants which I have listed 
under the heading of 


MISCELLANEOUS. 

They are hardly crops but you may have to deal with insects found on 
them. 

Mimgsopb EipyCri (Bakul). 

This is a small tree which is grown commonly for its ornamental 
appearance and for the flowers. The leaves are sometimes attacked and 
considerably damaged by larva? of Metamstna liurtam. 

A Thrips is very bad on this tree at Coimbatore. 

Eain-tree {PithecoloJium sanian). 

The rain-tree is another, miscellaneous tree, of no great value, but 
often grown as a roadside shade or ornamental tree, so that you may be 
called on to treat it for pests. It does not seem to have many serious 
pests but is sometimes bored by Arheh and must therefore be considered 
as an alternative food-plant where this insect does damage to crop- 
trees. 

In the Duars the leaves are stripped by the beetles of Ashjem 
chrysochhrus. 

In Coimbatore on one occasion some kind of Lac was found in thick 
incrustations on the branches of this tree. 

Lantana {Lanlana aculeata). 

We now come to Lantam, about which I said something yesterday, 
Lantana was originally a South American shrub which was introduced 
as an ornamental garden-plant. I believe that it was introduced into Cey- 
lon about the year 1828 and it has presumably been in India for seventy 
or eighty years now. In tSorae districts it has quite got out of hand and 
become a weed pest of the worst description, choking out all other vegeta- 
tion, and this has l>ecome a serious matter already in many parts of 
Southern India and Ceylon and will, I think, in the near future prov 
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even worse in North-Eastern India and Burma by invasion of forest 
and grazing areas. It has become such a nuisance in Coorg that it has 
been found necessary to introduce special regulations for its control. 

I told you yesterday what is being done in India to try to find any insects 
which will keep it in check and Mr. Bamachandra Rao will give us a 
brief account of this work so far as he has gone. In the meanwhile I 
will read out the names of a few insects which are down on my list as 
attacking Lantana, but this list is of c*^Nrse very incomplete in this sense 
that you will find on Lantana a large muiibcr of insects w'hich are only 
casual feeders on it. 

The insects attacking the flowers and seeds are obviously of the great- 
est importance, since Lantana is spread, so far as we know, entirely by 
birds, chiefly mynahs, eating the ripe fruits and dispersing the undi- 
gested seeds. So that any insects, which will check the production of ripe 
seeds, will tend to keep in check the spread of Lantana. 

Attacking the flowers we find 
Platyflilia fusillidactyla , 

A Eucosmid moth. 

Of these PlatyfiUia 'pmilUdactyhf which is one of the species intro- 
duced artificially from Mexico into Hawaii to check Lantana there, 
seems to occur already all over India, Burma and Ceylon 'wherever 
Lantana is found. The eggs are laid on the huds or flowers and the 
whitish, naked larva is found curled up inside the young flowers, whose 
interior is eaten out so that, instead of a large bunch of healthy berries 
being formed, one finds only three or four small, unhealthy-looking 
ones. This little moth is thereioie of some 'use hut, although (as 1 said) 
it occurs commonly wherever you find Lantana, it is not abundant 
enough to form an effective check on the formation of fruits. 

The Eucosmid, which seems to be an undescribed species nearly 
allied to Lohesia ceolodes, has been found by Mr. Bamachandra Rao 
around Coimbatore. 

Then there are a few' sucking insects which are not confined to Lantana 
but which seem to occur on it in some numbers and may perhaps affect 
its growth by impairing the vigour of the plant, but these sucking in- 
sects are not so useful as those which destroy the flow^ers. They are : — 

Piezodorus rubrofasciatus. 

Plautia viridkollis. 

Plautia fimhriata. 

and of these the species of Plautia seem especially attached to Lantana 
and may perhaps do a little good. 

The work of investigation of Lantana insects has only been in pro- Mr. Ramachaiidta 
gresa for a very short time, about two months, and it is rather premature Bfto* 
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to say much about it as yet. 1 have made a start at this work at Coim- 
batore and have examined Lantana and collected and reared out the 
insects found on it at and around Coimbatore. A very large number 
of insects are found on Lantana, and of these Platyptilia pmUlidactyla 
and the Eucosmid seem at present the most promising. 

[ A coloured flaie showing the lifehistory of Plalyptilia 'pusillid(uiyla 
was exhibited^] 

Will any of the indigenous insects be able to exercise any more influ- 
ence, than they are at present, in checking Lantana ? 

Probably in some unknown corner of the country are some insects 
which form an efficient check. The question certainly requires investiga- 
tion and, if any such insects are found, we can introduce them to other 
localities. 

That is of course the object of the present investigation. 

At Bangalore in my compound I found an isolated plant of Lantana 
badly affecfed by a white Scale-insect. This Scale kills back the shoots 
on which it occurs. 

I expect the Scale you refer to is Orthezia imignis. I have not seen 
this in India, but I have seen it in Ceylon and it certainly does kill back 
the Lantana, The affected shoots die back and become black, as if 
scorched, but the Scale seems to occur only in patches and can hardly be 
looked on as an effective check. Besides, it is not confined to Laiitana 
but has a very wide range of food-plants, and is often a very bad pest of 
cultivated plants. I have here Essig’s ‘‘ Injurious and Beneficial In- 
sects of California ”, in which you will see figures of this Scale, and 
I will just read out what he says about its food-plants 

“ Is especially destructive to Gokiis spp. It also attacks Aniar- 
anthus sp., Chrysanthemum, Lantana, Verbena, Ifomcea, 
Thunbergia, Sirobilanthes ” [there are plenty of wild species 
of Pitrohilanthes in the Hills of South India], ” Achilka, 
Salvia, Cufhea, Capsicum, Ageraium ” [the common '' White 
weed ’ of the Planting Districts], “ Vernonia, Gardenia, 
Lonicera, Citrus sp., tea, strawberry and tomato ”, 

BO I don’t think that is an insect to be encouraged in any case. 

In connection with Mr. Ramachandra Rao’s work, I think it will help 
us considerably if all the Entomological Assistants in the Provinces 
will gather together any information they can about Lantana in their 
several Provinces— its present distribution, whether it is spreading or 
decreasing in any areas, and any facts about insects found on it. If 
you will make a start now and get this information together, it will 
be available when Mr. Ramachandra Rao comes around later on to 
make his investigations locally, 
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Prickly Pear (Opmtia sp.). 

Prickly Pear comes in much the same category as Lantana as it is Blr, Fletcher, 
liable to become a weed-pest when it gets out of hand. It is not looked 
on as a nuisance, however, in most parts of India, so that we are not 
concerned with it to any great extent, but, as you may remember, the 
Queensland Government sent out a special Commission about five years 
ago to investigate the possibility of introducing insects into Australia 
to keep it in check there. I tell you of this just to remind you that, 
if you should come across any insects killing back Prickly Pear, they 
are of some economic interest and we should like to know more about 
them. We do not seem to have any insects checking Prickly Pear to 
any great extent in India, and about the only ones I know of are Meloid 
beetles, which eat the flowers, and a Scale-insect, Diaspis echinocact% 
which occurs in Bombay. There are also a few other Scales to be found 
but they seem to exercise no check on the plant. 

We will now go on to the 

LEGUMINOUS FIELD-CROPS, 

under which we will discuss the various Pulses and Green-manure crops 
and also Indigo and a few other cultivated plants. It is, L think, most 
convenient to take these together, as their pests are very similar in many 
cases. 

Cajanvs iNDious (Tur, Arhar, Red Gram). 

A very large number of insects are found on this plant and undoubtedly Fletcher, 

they do a great deal of damage in the aggregate although there are few 
which occur in destructive numbers as a rule. We will take the Leaf- 
eating insects first of all. Of these I have on my list : — 

Eucosma critica. 

Astycus lateralis. 

Myllocerus ll-pustulatus {mac^dosus). 

Gra<^iUaria soyella. 

CypJiosticha coerulea. 

Monolepta signata. 

Slauropus allernus. 

Eplscytnus lamia. 

Megachile anthracina. 

Megachile disjtmcta. 

Solenopsis geminata. 

Meranoplas hieolor. 

We will take these one by one. 
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Eucoma critica, hitherto called Eucelis critica in Indian entomologi- 
cal literature, occurs fairly commonly in most parts of India, the larva 
bunching up the shoots and leaves. 

It occurs all over Madras as a minor pest. 

It occurs in Bombay as a minor pest. 

It is a minor pest of tur in Bihar. 

In the Central Provinces it is a minor pest. 

In Bengal it is a minor pest. 

In Assam it occurs as a minor pest, 

It is not a pest in the United Provinces. 

I have never noted it in the Punjab. 

As a pest it is found on young plants only. 

Then it occurs as a minor pest all over India south of the United 
Provinces. The obvious control measure is the picking off of the twisted 
tops in the case of young plants. 

Astycus lateralis. We have this recorded from Nagpur, and it also 
occurs at Pusa, but is not very common and scarcely a pest. 

Myllocerus ll-pnstulatvs {maculosus). This is the commonest of 
these leaf-eating weevils at Pusa but does relatively little damage and 
we can scarcely call it a pest. 

It occurs in the United Provinces but not as a pest. 

Gracilkiria soyella and CyphosticJia coerulea. Both these httle Leaf- 
miners occur commonly at Coimbatore and at Pusa and doubtless they 
are widely distributed throughout India. They are scarcely pests. 

Monolepta signata occurs on tur as on many other crops, but is un- 
important. 

In Burma it occurs as a minor pest. 

Stauropus alternus. The larvse are found occasionally on tur but 
usually only in small numbers and may be looked on as curiosities rather 
than as pests. We must remember, however, the serious outbreak 
of this species on tea in Ceylon, so that it must be looked on as a potential 
pest of tur also. 

It was once found at Dacca on tur leaves. 

Epis(mus lacerta. We have a record of this on Cajanus at Samalkota., 

Young plants were found damaged at Samalkota. 

It is scarcely a pest as a rule. 

Megachile anthracina and M. disjuncta. These two bees occur 
commonly at Pusa and cut away portions of the leaves for their nests. 
They are scarcely pests. 
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Solenoj)sis gemimta. We have a record of this ant as biting holes 
in the leaves at Mandalay. These ants are fond of tender leaves of 
various plants and many sometimes do a little damage. 

Meranoflus hicolm was found biting holes in the leaves at Padu, 
in Burma. 

At Mandalay we also get a Flea-beetle which bites holes in the leaves. Mr. Shroff. 

Affoamma (Anacampsis) nerteria also occurs at Coimbatore, mining Mr. Ramakrishna 
And folding the leaves. Ayyar. 

Next we have the insects which attack the flowers of Cajanus indicus. Mr. Fletcher. 

On my list are : — 

Zonabris pustulata and other Meloid beetles. 

Ceuthorrhynchus asperulus. 

Thrips. 

Zonabris pustulata is one of the common red-and-black Meloid 
beetles occurring in India, the adult beetles feeding on flowers. Some- 
times one finds them in numbers on tur flowers and they are fairly easily 
collected in hand-nets. There are several closely-allied species but the 
habits of all are very similar. 

We get Zonabris on the flowers in Burma. Mr, Shroff. 

Thrips also occur in the flowers and probably do damage, but this Mr. Fletcher, 
is a group of which we really know nothing in India. 

We get Thrips on the flowers in Burma., Mr. Shroff. 

And in the Punjab. Mr. M. M. Lai. 

Ceuthorrhynchus asperulus is a minor pest in Madras and is probably Mr. Fletcher, 
widespread. There is an account of it in my book on “ South Indian 
Insects ” [pp. 328-329, fig. 185] and there is little to add to that. If 
there is a long-extended pupal period in the soil, however, cultural 
operations seem to be indicated for control. 

Next we have the insects feeding in the pods and here again we have 
a long list : — 

Heliothis {Chloridea) ohsoJeta. 

Catochrysops cne/jus. 

Polyoinmatus boeticus. 

Sphenarches caffer. 

Exelastis atomosa. 

Manica testulalis- 

Etiella zinchnella, 

Agromyza sp. 

Bruchus cJiinensis. 

Bruchus theohromae. 
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Heliothis obsoleta attacks tuT commonly in most parts of India but 
is not a very bad pest as a rule. Cultural methods after harvesting 
the crop, to kill any pupae in the soil, seem indicated for control. 

Catochrysops occurs commonly in India. 

And in Burma. 

Polyommatus boeticus is also common. Both these butterflies do 
some damage and control on any field-scale seems impossible. 

Sphenarckes naffer is common in India and occurs everywhere with 
a very wide range of foodplants. It is quite a minor pest of tur, 

Exel<istis atomosa is also common and does more damage to tur than 
Sphenarches. It is a minor pest in most districts. 

It occurs in numbers in Bombay and does considerable damage. 

In the Sholapur District control is practised by shaking the plants 
over baskets and a small proportion of larvae and pupae collected in 
this way. 

By shaking the plants, a few caterpillars may be got, but certainly 
no shaking will dislodge the pupae. 

The fact remains that some pupae are collected in that way, but 
doubtless they form only a small proportion of the whole lot present 
and only consist of those attached to dried-up flowers, and so on, which 
get shaken off into the baskets. The method certainly does not seem 
very practical, but I quoted it as an example of a local control-method. 

Manm lestulalis occurs commonly in most parts of India, as a 
minor pest, the larva boring into the pods. I do not think there is much 
to add to the account given in “ South Indian Insects ” [p. 440, tab. 36] j 

It occurs in Burma, 

In Bombay it does some damage and the picking of affected pods 
is practised. 

The picking of affected pods is not easy. 

Etiella zinchendla. There is a short account in “ South Indian 
Insects ” [p. 429, fig. 305] and its lifehistory is shown in a new coloured 
plate, of which I have here an advance proof [passed around for inspec- 
tion]. It occurs all over India and Burma as a pest of pulses and sann- 
hemp and sometimes does considerable damage. Control is difficult 
and we can do little at present. When the crop is harvested the cater- 
pillars, which are then in the pods, leave them and may be collected 
in quantity and destroyed ; this is, of course, rather late in the day, 
but it may help to reduce damage to subsequent crops, whether of tur 
or other similar leguminous plants. 

Agromyza .sp. This fly is still unidentified. It is figured and des- 
cribed in “ South Indian Insects ” [p. 357] and I have nothing more 
to add. 




Elella zinckenelh: Tr. 

Fy. 1, Khmri pod oi>ened to show the cfttorpillar iiisido. 

2 to 5, young and full-grown csaterpiliars sliowing dittVrout colour-lonn.-^. 

J’'ig. 0, pupa. 

Fig. 7, juoth, natural siiti - 

Figs. H and D, luotli in rcating position (enlaigod). 

Fig. 10, moth, with wings spread- 

Figs. I and 7 are almost life-size. The other figures are enlarged, the natural sizes, 
h'^ing shown hy the small oiitlinii almtoh.^. 
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Bruchis cMnensis is also described and figured in South Indian 
Insects '' [pp. 306-30Y, fig. 155]. At Coimbatore it was found breeding 
on tur pods in the field, All these Bruchids, and their habits, badly 
want working out in India. Care should be taken to sow only un- 
infested seed and to avoid as far as possible having alternative food- 
plants grovung near in space or time so as not to have any beetles 
emerging in the tur fields as far as possible ; otherwise I do not see that 
much can be done on a field- scale, on the basis of our present know- 
ledge. 

Bruckiis theobmnae is also found in the fields at Coimbatore. Mr. Ramacliandra 

Rao. 

AVe have never found it at Pusa. Mr. Ghosh. 

In Burma, at Maymyo and Taungyi, there is an Apion whose grubs Mr. Shroff, 
bore into the iur pods and feed on the seeds inside. 

Any more insects eating the pods ? Then we will go on to the sucking Mr. Fletcher, 
insects found on tur. On my list I have 

Clavigralla gibbosa. 

ClavigraUa horrejns. 

Riptadu.'^ spp. 

Ctfchpella skcijolia. 

A no plocnem is phasian a . 

Graptostetli us ser cus . 

Coptosoma spp. 

Aphis eardui. 

Membracids. 

ClavigraUa gibbosa and C. horrens — the species are not easy to dis- 
tinguish and have been considerably mixed up in economic records — 
are minor pests in most districts, especially bad around Poona. Shaking 
the plants over vessels of oil and water or over oily cloths seems the most 
practical remedy. Both species are described and figured in “ South 
Indian Insects’’ [pp. 478-479, figs. 361-362]. 

Various species of Eiptortus {E. pedestris, R. linearis and E. fuscus) 
occur on tur, as well as on various other grams, and suck the pods. R. 
pedestris is described and figured in “ South Indian Insects ” [pp. 480-481, 
fig. 364] and the others are all very similar. Collection by band-nets 
seems the best control-measure. They often breed on wild plants, 
however, so that clean cultivation is also indicated. 

Cyclopelta siccilolia is not very common on tur as a rule but some- 
times occurs in numbers, when it may be collected by hand. It is 
described and figured in South Indian Insects ’’ (p, 476, f. 357). 

Anoplocnemis phasiana occurs in small numbers as a rule and is 
scarcely a pest. It is described and figured in “ South Indian Insects’^ 
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(p. 478, fig. 360). We shall have more to say about this insect when we 
come to deal with pests of Enjthnna. 

GrraptostetJius semis, also figured and described in ‘‘ South Indian 
Insects ” (p. 482, fig. 366), also occurs as a rule in small numbers and is 
scarcely a pest. Control as in Clavigralla. 

Coptosoma of various species [see “ South Indian Insects,” pp. 469- 
470, fig. 345] sometimes occur, but less on tur than on Sesbania and 
other LeguininoSEe. The bugs are active and are best caught in hand- 
nets. 

Aphis cardui is common on the shoots but control measures do not 
seem to have been practised. 

Membracid bugs of various kinds also occur, on the shoots principally, 
but are usually of quite minor importance as pests. 

Membracids are found on the flowers, pods and shoots at Raipur. 

We come now to the insects damaging Cajanus mdievs bv boring 
in the stem. In this class there are : — 

Akides collaris, 

Sphenoptera arachidis, 

Alcides collaris [described and figured in South Indian Insects,*’ 
p. 337, fig. 195] was recorded as doing some damage at Dharwar in 1909 
and 1910. The grubs bore in the stem and produce a swelling and in 
the case of young plants they may be killed back, whilst older plants 
may break off in the wind' at the point of attack. In the plants sent 
from Dharwar the swellings were in the roots or stem just below ground- 
level. This is the only occasion that we have had Alcides collaris sent 
in as a definite pest of tur. 

Sphenoptera arachidis is occasionally found on Cajamis indicus in 
Southern India [see South Indian Insects,” pp. 298-299, figs. 141-142] 
but is scarcely a pest of this crop. 

It occurs in small numbers at Coimbatore. 

A few insects attack the roots of tur. Of these we know : — 
Termites. 

Gonocephalum elongatum. 

Gonocephakm depressum . 

Termites of various species attack roots of Cajanus indicus as of most 
other plants. I saw rather a good example of damage last year in Assam. 
About half-way up the road from Gauhati to Shillong there is a small 
estate where Cajanus indicus is grown as a host-plant for the cultiva- 
tion of Lac, and the most serious pest they have to contend with is 
a large tennite — an Odontotermes of the few group, probably 0. 
parmdens, Holmgr.—which attacks the roots and kills the plants back to 
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& considerable extent. I show you a specimen of the roots {exhihikd) 
and you can see how they are all eaten away. This termite is not a 
mound-builder, so that its control is difficult, and a deterrent, such as 
Crude Oil Emulsion or phenyle, seems the only remedy, but it is not 
easy to keep on applying such remedies to a semi -permanent crop of 
this kind. 

In the Bombay Presidency, tur plants are attacked by a fungal Mr. Jhaveri. 
disease and afterwards by termites. 

Yes, of course termites will come in and eat the decaying or dead Mr. Fletcher, 
wood. But, except in the case I have just mentioned, I do not think 
they are very troublesome to healthy tur plants. 

Margarodes niger (Coccidse) is found on the roots of tur plants at Mr. Ramaehandra 
Hadagalli in the Bellary District, It does no damage. 

Yes, this is a curiosity rather than a pest, I think. Mr. Fletcher. 

Any more pests of Cajmius indicm ? Then we will go on to 
Soy rran {Glycine kispidu). 

We will take first the insects found feeding on the leaves. We have 
Giaura (Cletthara) scepiicd. 

Biacrisia (Miqua. 

Fliisia orichakea. 


Giaura sceptica seems to be a sporadic minor pest of this crop and 
velvet bean, on which it has been reared at Pusa and Surat, but it is 
not common as a rule. 

Diacrisia obliqua attacks Soy-bean sometimes in large numbers and 
may do serious damage. 

It is a very serious pest on the leaves. Ghosli 

We will discuss it later on under Jute.’’ Mr. Fletcher. 

Phisia orichakea also occurs on Soy-bean but is not generally bad 
oil this crop. 

Anisacta moorei is a serious pest at K’adiad. 

On the young leaves and shoots we also gat Aprocerma {Anacampsis) Mr. Fletcher. 
nerteria, which we will discuss under “ Groundnut.’' 


Of insects boring the stem we have : — 


Nupserha bkolor. 

Sphenoptera sp. 

Nupserha bicolor has been found in Bihar, at Sabour and Pusa. 
The egg is laid on young plants, tlie beetle girdling a shoot. The larva 
bores down to the root and goes from one branch to another, killing 
tbe plant. The larva hibernates in the stumps. Control measures 
include destruction of affected shoots and of stumps after harvest. 
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Sphenoptera. We have Sphenoptera recorded as boring in Soy-bean 
at Nagpur, but it seems rather doubtful whether the species concerned 
is aracJiidis or gossypih 

Sphenoptera occurs as a stem- borer in Soy-bean at Nagpur and 
Tharsa. 

Riplortus linearis and E. pedesiris are bad on the pods in Assam. 

The next crop is 

Graji {Cicer arietinum). 

There are a good many insects which attack the young plants 
especially : — 

Agrotis gpsilon. 

Agrotis jiammotra, 

Prodeniii liiuni. 

Cirphis loregi. 

Zizera otis L 
Qhoiogonns. 

Agr(Ais ypsilon is an important pest of gram in some localities, eepeci- 
ally on the tal lands along the Ganges, as around Mokameh. I said 
something about this yesterday and full accounts of the work done on 
it have been published in the Agricultural Journal of India ” and the 
“ Bihar Agricultural Journal/’ so we need not traverse all that ground 
again. About the only neW point that I need mention is the large number 
of eggs, well over two thousand, which may be laid by the female moths. 
This makes it the more important to catch as many females as possible 
and this can be done by means of the Andres-Maire trap. 

I may mention that I have had some of these traps made here and 
will be glad to let any Provincial Assistants have one on loan for trial. 

In Bihar Agrotis ypsilon is the chief trouble in low lands. 

An Agrotis — I do not know the species — does serious damage to this 
crop in Panch Mahals. 

In Assam Agrotis ypsilon occurs in gram fields. 

At Pusa both Agrotis ypsilon and A. Jlammatra occur in young gram 
fields in numbers. 

We will take Agrotis fiammatra next. It occurs throughout Northern 
India, Pusa being apparently its most southern limit .so far as our re- 
cords go. As a pest, it is minor and sporadic in most localities, but is 
stated to be a serious pest of gram and almost ail low-growing plants 
in the spring at Lyallpur and throughout the Punjab. It is common 
in the North-West Frontier Province also. It is not attracted to Andres- 
Maire traps in any numbers, so far as I know, so some other control- 
method requires to be worked out. Judging by the sudden appearance 




Agrotis ypsilon] Rott* 

Fig. I shows A caterpillar hiding daring the daytime under the soil ne-tr the base 
of cut plants^ the earth being removed to expose the caterpillar ; 

Figs. 2 aJid 3 show the larva (enlarged) ; 

Fig. 4 is a larva pupating in pupal chamber : 

Fig. 0 is the pupa ; 

Figs. 6, 6 are moths resting durhig tlie daytime ; 

Figs. 7 and 8 are moths (drawn enlarged) in resting and flying attitudes, 

Outline figure'shows the natural size. 




Ai;Ki'TlS Yl'SlU^N 






Heliothis [Ckhridea) obsolHa, Fb. 

Fig. 1, An egg laid on a fiir>pod (magnified) ; 

I'V- Caterpillars on a gram plant, two eating into the pods (iifo-aize) 
Mg. 6, Pupa in its underground ceil (life-size) ; 

Fig. 7, Moth in rejKise Hifc-slze) ; 

Fig. 8, Moth with wings expandetl (life-size); 
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and disappearance of this species in large numbers, it would seem that 
it may be a migrant, as we suspect to be the case in Agrotis y'psilon. 

Prodenia Utura occasionally occurs on gram, chiefly in South Bihar 
but is not a general pest of gram. 

Cirphis loreyi has been recorded as found on gram leaves at Jubbub 
pur, but apparently nowhere else. 

A Zizera, probably Z. otis, occurs on gram, but is not a pest. It 
is usually found on the flowers. 

Ckrologonus, probably of various species, attack young plants especi- 
ally. Bag-nets provide a simple form of control. 

A few insects attack the pods : — 

Heliotkis ohsokla, 

Plusia iiigrisigm. 

Liogryllus himacuhtus. 

Of these Heliotkis ohsolela is much the worst pest. In some dis- 
tricts in the North-West Frontier I understand that it is impossible 
to grow gram on account of an insect which attacks it and it would appear 
that this insect is H. ohsolela. In the Central Provinces also H. ohsoleta 
is especially bad as a pest of gram. Wc have issued a coloured plate 
showing its lifehistory and this shows not only the various colour forms 
ill whicli tlie caterjii liars may appear but also the peculiar method of 
feeding, the caterpillar biting a hole in the gram-pod and feeding with 
its head inside and half its body outside. As regards control, this habit 
of feeding and the wide range of alternative food-plants make control 
difficult. In the case of young plants, bagging with a bag-net mav be 
tried, but it is chiefly on the older plants, in the pod stage, that the/ 
caterpillars occur. Spraying is hardly practicable oil a field-scale and 
is of little use when the caterpillars are eating into the pods. Fields 
which have been badly infested with the iarvoe should be ploiurhed 
immediately after harvest to destroy the pupae in the soil and prevent 
the resulting moths from ovipositing on other crops. 

Heliotkis ohsolela is a had pest in the United Provinces. 

In Madras //. oJ)soh’f(i is an important pest. 

■In A.s.sam it occurs in gram-fields. 

In Pa rich Mahals it does serious damage to gram. 

It is not very bad in the Punjab. 

Plusia uigrisigna is a sporadic minor pest of gram in Northern India. Mr. Fletcher. 
We have records of it on gram from Lyallpur, Cawiipur and Pusa. It 
bores the pods occasionally but is perhaps more often found ou the 
leaves. 


Mr. David. 

Mr. Ramakrishna 
Ayyar. 

Mr. Gupta. 

Mr. Jhaveri. 

Mr. M. M. Lab 
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Liogryllus humeuhtus may sometimes do considerable damage to 
gram-pods by eating out the contents. I have here a photograph (ex- 
kibited) showing some pods eaten ont by these crickets. We found them 
common in the gram-helds here and found that they seemed to prefer 
a mixed animal and vegetable diet, feeding partly on caterpillars and 
partly on gram po(is. You wnll find a note on this habit in the Bulletin 
of Short Notes issued last year. On the one hand, therefore, the crickets 
do a great deal of good by catching and devouring the caterpillars 
feeding on the gram and on the other hand they must themselves plead 
guilty to doing direct damage to the crop. At present I should not like 
to say whether they do more good than harm. The photograph clearly 
shows the damage done. The case is rather parallel with that of blister- 
beetles which damage crops but do good by destroying grasshoppers’ 
eggmasses. 

I have a. record of a weevil, Tijlopholis haUardi, damaging the stems 
of gram-plants in the Bellary District. It has recently boon described 
by Dr. Marshall in his “ Fauna ” volume on weevils, volume I, page 158. 
He merely says that “ it was attacking the stems of Bengal gram ” but 
I do not know what damage is done or wli ether by the beetle or it.s larva. 

The adult beetle damages the plants in Bellarv by gnawing and 
scraping the stem. 

Gonocephalum elongation has been found at Pusa and G. depressum 
in Bundelkhand, in the larval state in botli cases, at roots of gram, and 
probably do some damage by feeding on the roots, but these are insects 
that we really know very little about. 

In Nagpur Termites damage this crop in patches. 

At Padu Farm, in Burma, Termites and cockchafer grubs do serious 
damage to this crop. No remedial mea.su res have been tried. 

The next crop is 

Muxg {Pha/^eohis mango radiatas). 

Hind. Green Gram in Madras,] 

and with this we will take 

Ur ID {Phaseolus radiatu.s) 
as the pests of both are practically the same. 

On the leaves we get 

Azazia ruhneans. 

Nacoleia indicata. 

Plusia peponis. 

Piusia chalcytes. 

Plusia dauhei. 
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Diacrisia ohliqua, 

Herse convolvuli. 

Prodenia litura. 

Colemmia sphenarioides. 

Anarsia ephippias. 

Gnathospastoides roiixi. 

Azazut ruhricans. This is described and figured in ‘‘ South Indian 
Insects ” (p. 389, fig. 254). It is a minor, sporadic pest in Bihar and 
Madras. Control by hand-picking of larvae and cultivation after 
harvest to destroy pupse. 

It occurs on tlie leaves throughout the Madras Presidency. Mr. Ramakriahiia 

Ayyar. 

Kucolda imlmta. This i.s described and figured in “ South Indian Mr. Fleteher. 
Insect.s (pp, 433-434, fig. 309). It has been reared at Pusa on urid 
and is proljably a minor jiest of Phaseolus throughout India. 

Plugin chalqpvs occurs throughout India but is a very minor pest 
of Phaseolus as a rule. 

Diacrisia ohliqua does preat damage to lea/es of Phaseolus in Bihar 
and Bengal, 

It is the most important of all the leaf-euting pests in Bihar. Mr, Ghosh, 

We will come to it later on under “ Jute.” Mr. Fletcher. 

Herse conroIcuU. This is described and figured in ‘‘ South Indian 
Insects ” (pp. IUl-4(t2, fig. 272) and we have since issued a coloured plate 
showing the lifehistorv. It has been reared on mum/ at Samalkota and 
on arid at Kendrapara. in Orissa. It is an occasional minor pest of 
Fhaseolas, 

Prodeuia lilura {de.scribed and figured in '‘South Indian Insects,” 
p, 377, tain 19) lias been roared from urid at Pusa. 

Next to Diacrisia ohlu/ua this is the most important leaf-eatiiig Mr. Ghosh, 
pest of urid and The catcip'lllars re([uire to be tackled by hand- 

picldug whilst they are young and arc still gregarious. 

Colermmia sphenarioides (“' Soutli Indian Insects.” p. 527, tab. 48) Mr. Fletcher, 
attacks Phaseolus together with various other crops in the Bellarv Dis- 
trict and in Mysore. 

ephippias was rcart'd at Nagpur on urid in August 1910, 
and also at Pu.'^a on urid topshoots and boring ])ods of mung. 

There is a small caterpillar, I am not certain whether it is Anarsia, Mr, Shroff, 
which bores the topshoots of urid at Mandalay. 

Gnalhos/mstoides rouxi South Indian Insects,” p. 302, fig. i47] Mr. Fletcher, 
has been found on urid leaves at Pusa but is scarcely a pest. 

The sucking insects on urid and vneng include : — 

Coptosoma crihraria. 
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Riptortus pedestris. 

Nezara vmdula. 

A7wplocnemis phasiam. 

Aphids. 

None of these are specific pests or of regular occurrence as pests of 
Pkaseoks so that they only require mention here. 

Aphids occur on shoots of mmig in Madras. 

Aphids occur on this crop in Mandalay also. 

In Jalgaon ^ve get Aphids and Nezara. 

Some insects attack the seeds of mung and urid : — 

Pachytijch ins mufigo7iis . 

Maruca testulalis. 

Agromyza sp. 

Catochrysops cnefus. 

Packytyckius nunigonis. This is the species described and figured 
in “ South Indian Insects ’’ [p. 336, fig. 19-11 under the name of the 
Green Gram Weevil'’ It is apparently only known in Madras up to 
the present. Is there anything new to add a])out it in Madras ? 

It has been observed attacking pods of green gram m Coimbatore, 
Bellary, and KurnuL 

Maruca testuklis md Catochrysops cnejns we have alreadv discussed 
under Cajanus Miens. Both occur regularly on mmg and arid and 
do some damage. 

In a small plot of mung in the Pnsa Insect arv Compound, ail the pods 
were destroyed by Catochrysops. 

Agromyza sp. This is figured and described in " South Indian 
Insects ” [p. 358- fig. 217]. It destroys young mnng plants in Madras, 
but does not seem to have been noticed elsewhere. 

Boring in the stem of mung and urid :~ 

Alcides collo/is. 

Oberea sp. 

Abides colkris [“ South Indian Insects ” p. 337, fig. 195] was found 
on green gram at Hadagalli and occurs in this crop a.s a minor pest in 
Madras. 

Oberea sp. Will you tell us something about this, Mr. Gho.sh ? 

This longicorn borer occurs regularly on mimg and imd. A portion 
of the stem is ringed at two places, at a distance of about an inch or 
so from one another, and the tgg is thrust into this ringed portion. Tlie 
whole stem above the lower ring withers and is easily noticeable. The 
larva bores in the stem and pupates there. Some of the larvse have 
been observed to rest for the whole year. 



lUtOCEEDIKOiS OF THE SECOND ENTOMOLOGICAL MEETING 53 


Can you tell us anything about the amount of damage done and any Mr. Fletcher, 
control method applicable 1 

The damage done on the whole is not very much— not sufficient to Mr. Ghosh, 
call for remedial measures, so far as I have observed. 

Apparently this insect has only been noticed at Pusa. Mr, Fletcher. 

The next crop is 

Moth {Fhiseolus aconiiijolius). 

Its pests are probably very similar to those of the other species of 
PJmeohSy but we do not seem to have so many insects noted, probably 
because molk is grown to a smaller extent in this district. 

Leaf-eating pests ; — 

Plnsid chdlcijtes. 

Fmknia litiim. 

A mmetd moorei. 

Anarmi ephippias. 

Thiskt chilajtes occurs occasionally in most districts but is not much 
of a pest as a rule. 

Prodenia Ulura occurs as a minor pest in most districts, 

Anarsia epinppias has been reared from moth leaves and topshoots 
at Pusa but is quite a minor pest. 

AmsucUi moorci r)ccurs as a pest of nwth In the Punjab. Perhaps 
Mr. Madan Mohan Lai will tell us about it ? 

Amsaetd moorei is a sporadic major pest of pulses in the Eastern Mr, M. M. Lai. 
Punjab. In Jagadhari, Ambala District, it attacked tbe moth crop 
seriously in July and August 1014. Light-traps were used and found 
successful, nearly 5,000 moths being collected in a fortnight. This pest 
was bad in 1913 also, but nothing was done last year to control it. 


In what stage was the crop attacked ? Mr. Fletcher. 

The plants were still young. Mr. M. M. Lai. 

When were these light-traps used ? Mr. Fletcher. 

From 5th to 17th July. Mr. M. M. LaL 

Amsacta moorei occurs on moth in North Gujarat also. Mr. Jhaveri. 

The next crop is Mr, Fletcher. 

Lahlab {Dolichos iMbhh). 


[iSeni— Hind. kaZ-Gujarat. jSAiwirt-BengaL] 

We have a long list of insect pests of this crop, but many are the same 
as those we have already had on other pulses. 

The seedlings are sometimes attacked by termites, as is the case in 
many other crops. 
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Termites damage the seedlings at Mandalay, Crude Oil Emulsion 
has been tried, with good results, but all the seeds did not germinate. 
Adisura atkinsoni also attacks the seedlings at Coimbatore. 

On the leaves we get a few pests : — 
dkcrisia obliqiia. 

Amsacta moorei. 

Acherontm styx. 

Platypria hystrix. 

Episomus lacerta. 

Diacrisia ohliqua does considerable damage in districts where it 
occurs, especially in Bihar and Bengal. 

It occurs on lahhb in Burma also. 

Amsacki Dworei also occurs as a pest in some districts, especially 
in Gujarat. Blr. Jhavcri, will you tell us about your work on it ? 

Amsacta jnoorei is very bad on kblab seedlings in Northern Gujarat. 
We make trenches round about the infested plots and put in the trenches 
the leaves of a kind of Prickly Pear.* The caterpillars are attracted to 
these leaves and can be killed there. 

"Where do you get these Prickly Pear leaves ? 

The Prickly Fear is grown as a hedge plant. 

If Prickly Pear is preferred by the caterpillars, why do they attack 
the labkb instead of remaining in the hedges ^ 

If they eat both, there is no reason why they should not attack the 
labkb as well. 

Probably these Prickly Pear leaves in the trenches attract the larvae 
which fall into the trenches by providing shelter and so act as traps. 

To protect the kbkh fields light-traps have also been used. In 

1911 twenty light-traps were used and 22,500 moths were caught. In 

1912 strong Kitson lamps were used and 12,840 moths were 
attracted, of which 6,003 were males and 6,177 were females. In 

1913 ordinary lamps were used and 8,330 moths were caught, of which 
761 were females and 7,575 were males ; the Kitson lights were 
placed at a height of four or five feet from the ground and the traps 
were put on the ground. In 1914, 9,062 moths were collected, of which 
7,330 were males and 1,732 were females. In 1915, 1,551 moths were 
caught, of which 1,234 were males and 317 females. In 1916, 1,175 
moths were caught, of which 919 were males and 256 were females. 
When stronger lights were used, the proportion of females was higher. 
The total number of eggs in one female is about 700. 


♦I have? since seen thw ho culled prickly pear ” at Surat, It Is nut an Opunlia 
at all but i? an Euphorbiaceoii.> plant. T. B. E. 
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In the beginning of the experiments, in 1911, a large number of 
moths was trapped, but in spite of such a large catch, the caterpillars 
did attack the Farm crops. This shows that light attracts the moths 
from distant places also. When the traps were continued, the attack 
decreased in severity from year to year. 

Bagging was also tried on Cotton and Sann-hemp grown for green- 
manuring and was found very effective in the latter case. 

Handpicking of moths was also tried in the mornings and etenings 
but it was not very successful. 

At what time of year do you get damage done to crops ? Mr. Fletcher. 

The worst outbreak occurs in June and July, It is the first brood Mr. Jhaveri. 
which is always bad. 

That is not in agreement with our experience in Madras. There Mr. Fletcher, 
the moths emerge in a similar way after the first showers of the monsoon 
but there are relatively few caterpillars from this lot ; it is the second 
and often more especially the third brood of caterpillars which occur 
in such large numbers and do damage. If the first brood is checked 
by hand-picking, Httle damage follows later on as a rule. Of course, 
the broods run into one another, but roughly that is what happens. 

In Mysore, in the case of Amsacta albistriga, it has been noticed that Mr. Kunhi 
liardlv any females were attracted to light-traps. There hand-collecting 
of the moths is successful and it has been suggested that local legislation 
.should be introduced whereby a cess would be levied on the cultivated 
areas where this insect does damage and the money paid back to the 
villages for collection of the moths by children, at the rate of I anna 
for each dozen moths collected. 

In Bellary, Anmcla albistriga occurs iji larger numbers than A. Mr. Ramachandra 
moorei, but in South Arcot both species occur in about equal numbers. 1^^°- 

Awsacta albistriga and .1. moorei are often found coupled. Have Mr. Fletcher, 
you reared any hybrids ? 

No ; none have been reared as yet. Mr. Ramakrislma 

Ayyar. 

Mr, Madaii Lai, you told us just now that you liacl used light-traps Mr. Fletcher. 
bucce.s.sfully in the Punjab to control moorei on moth. Can 

you tell us the proportions of the two sexes in the motlis attracted to 
your traps 1 

Roughly half were males aird half females, Mr. M. M. LaL 

The groat differences in the effect of liglit -traps as control measures, Mr. Fletcher, 
both as regards the total number of moths attracted and the propor- 
tion of the sexes in various localities, is very notewortliy. 

Ackerontia styx [“ South Indian Insects,” p. 402, tab. 24] occurs 
ill most localities as a minor pest of kbkh. The larva) may be hand- 
picked, but are not always easy to see. 
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At Coimbatore Acherontia styx is found on the leaves of lahlah. 

Platypria hystrix [“ South Indian Insects,” p. 316, fig. 167] occurs 
on lahlah sometimes but is scarcely a pest. 

Epmmuslacerta['''^ovLt]i Indian Insects,” p. 327, fig. 184]has occurred 
in some numbers on hhkib at Coimbatore. 

At Coimbatore we get a leaf-miner in lahhb also. 

That will be Cypkosticka ccerulea, of which we have records as mining 
hhlah leaves at Coimbatore and Pusa. It is probably \videly distri- 
buted and may do a small amount of damage at times. 

Next, we get shoot-borers in lahlah and of these we have : — 

Laspeyresia torodelta 
Sagra nigrita, 

Laspeyresia torodeUa, described and figured in “ South Indian Insects,” 
p. 451, fig. 329, is apparently confined to Southern India, where the 
larva bores the shoots, especially of young plants. The affected top- 
shoots should be picked off. 

Sagra nigrita (Chrysomelidae) has not been found in India, so far as 
I know, as a pest of lahlah but in 1909 Mr. Green found the larva boring 
into hhlab sterns in Ceylon and apparently doing some damage. The 
species occurs commonly in India, so I draw your attentioji to it. 

Abides collaris bores the stems at Coimbatore. 

Sphenoptera occurs at Nadiad. 


In the pods and seeds of lahlah we get a good many [^ests most of 
which are identical with those already noted in tur and other grams : — 
Adisura atkinsoni. 

HeUotkis ohsoleta. 

CatocJirysops cnejus. 

Polyommatus hueticus. 

Maruca testulalis. 

Spheruirches cafjer, 

Exektsiis atomosa. 

Agromyza sp. 

Adisura atkinsoni seems to occur chiefly In Madras as a pest of 
lahlah, the larvse boring into the pods and usually occurriug every 
year in January and February. 

Adisura aikinsom is rather bad in Madras, on lahlah. 

Have you worked out its lifehistory ? 

The pupa remains in the soil from February until October-November. 
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In that case cultural methods are indicated to kill the pupae before jjr, Fletcher, 
•sowing the next crop. 

The other insects on the list as attacking pods and seeds have already 
been mentioned under gram and tur, and I do not think that they call 
lor any further remarks now, unless anyone has anything more to say. 

A species of BTitch/US occurs at Coimbatore on and attacks Jir, andra 

the crop whilst it is still in the field. The eggs are laid on pods in the Rao. 
held, in masses of about ten. This Bruchiis is different to that found 
I on Vigna catjang. 

A few sucking insects occur on lahhh, but these again are mostly Mr. Fletcher, 
identical with those we have already discussed on other crops : — 

Coptosonui crihraria. 

Ckvigralk gibbosa. 

Riptortus pedestris, etc. 

Aspongopm jams. 

Aphids. 

Ae regards the bugs, collection by handnets (for Coptosoma) or by 
hand, or by shaking them off the plants into vessels should suffice for 
control. Aphids require spraying but this is hardly practicable on a 
held scale ; Aphids seem to be worst on this crop in Madras, Burma and 
Gujarat. 

Ceropkstodes cajani is rather bad on the stems at Coimbatore. Ramakrishna 

Ayyar. 

The next crop is Mr. Fletcher. 

Horse Gram [DoUchos hifiorus). [Zu/W/GHind.] 

On the leaves we get larv® of 
Estigmene ketinea, 

Xacokia indicata, 

hut neither of these calls for particular comment. 

On the pods we find 
Etielk zinchnella, 

Bruchus cMnensis. 

Of these Bruchus chinensis occurs at Pusa on stored seeds oulv. 

Boring in the stem of KuUhi we have 

Sphenopfera ara^^Jiidis, 

Akkes fahricn. 

Sphempterd arackiAis seems to occur chiefly in Madras and AJades 
lahricii was found at Hadagalli, in the Bellary District. In both cases, 
destruction of attacked plants is the only thing to do. 
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The next crop is 

Khesari (Latkyrus satims). 

On this we find Plusia larvse on the leaves as sporadic minor pests^ 
and larvae of Etielh zinckenella attacking the pods, especially in Bengal, 
where Etielk is a sporadic pest of this crop. 

Etiella is a bad pest of khesari in Bengal. The caterpillars eat the 
seeds inside the pods, there being practically no external symptom of 
damage. 

Has anyone anything more to add 1 

When the crop is harvested the caterpillars are brought into the 
farmyard with the pods but soon leave the pods and wander about and 
may be collected in numbers and destroyed at that time. 

That seems rather late in the day, but it helps to reduce the number 
of the species as regards leguminous crops later on. 

In Broach khesari is being grown on a large scale. This year a 
caterpillar has been reported to do serious damage to the pods ; lam 
not sure of the identity of the insect, but it may be Etielki. 

The next plant is 

Sweet Pea {Lathyrus odoratus). 

It is not exactly a crop, but is extensively grown in gardens and you 
may be called on to deal with pests on it and also it belongs to the same 
genus as khesari and acts as an alternative foodplant for many of these 
pests of regular leguminous crops ; so we will consider it here. 

The leaves are sometimes attacked by Ewcrisia ohUqm larvae, 
which feed on practically any low-growing crop. 

Diacrisia ohliqua occurs on sweet -pea leaves at Dacca. 

In the pods we find larvae of 
HelMis obsolefa, 

Etielh zinckenella. 

Probably Cotochrysoi)s cne/ws and Polyommatus hoeticus also occur 
in the pods, hut we do not seem to have any definite records of either. 

Heliothis obsoleta and ^Etielh zinckenella are both pretty common 
and sometimes do some damage when it is required to collect seeds for 
the next sowing. 

Etiella was noted at Sabour in sweet- pea pods. 

Aphids also occur at Sabour on sweet-pea. 

Aphids occur at Pusa also but do not seem to do mucli harm as a 
rule. 



PROCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 59 


At Pusa the sweet-pea Aphid is attacked by a fungus Mf. o. r. Dutt. 

pJitJiora) which exercises some check on the Aphid. 

Cow-pea (Vigm catjang). 

Cow‘pea' seedlings are attacked by the larva of an Agromyza, which is Mr. Fletcher. 
described and figured in ‘‘ South Indian Insects ” [p. 358, fig. 217]. It 
is a serious pest of young plants and was bad at Pusa in August 1915. 

At Sabour the maggots were found high up in the stem of cow-peas. Mr- H, L. Dntt. 

At Pusa they are found just near or below the soil-surface. Mr, Ghosh. 

It may be that more than one species is concerned. As regards Mr .^Fletcher, 
control, in either case, I do not think that we can suggest anything 
at present. 

A good many insects attack the leaves of cow-pea 

Laphygma exigua. 

Azazia ruhricans. 

Prodmia Utura. 

Phsia orichalcea. 

Colemania sphem rioides . 

Pogrki signata. 

Epilachia spp. 

Laphygma exigua is a sporadic pest in most localities. Control is 
difficult owing to the short lifehistory and consequent rapid rate of 
increase and also to the wide range of food-plants. It is possible that 
control may be possible with Andres-Maire traps or on similar lines 
but experiments are required. 

Azazia ruhricans is a minor sporadic pest of cow-pea, as of other 
pulses, in Pihar and Madras. 

Prodenia litura is sometimes found on cow-pea but is hardly a regular 
pest of this croj). 

Phisia orichalcea is also aii occasional minor pest. 

Colemania sphena rioides attacks cow-pea together with other crops 
in Bella I'v and Mysore but is principally a pest of cereals. 

Pogria signata is a Chrysomelid beetle which seems to occur as a 
pest of cow- pea principally in Assam. In September 1913 it was re- 
ported to have completely destroyed about four of cow-peas 

grown for seed. We have examples from Pusa and the Nilgiris also, 
so that it is evidently widely-distributed and may turn out to be a 
sporadic pest. 

Epilachna spp. also occur on cow- pea at Pusa but do not do much 
damage as a rule. 
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On the flowers of cow-pea we get Zonahris pustulata and probably 
a good many other species of Meloidse. They are easily collected 
by hand or in small nets when abundant and doing damage. 

A Sphenoptera, perhaps arachidisj sometimes bores in the stems 
of cow-pea, but we seem to know very little about it, so it is probably 
unimportant. 

In the seeds of cow-pea we find a few insect pests, mostly similar, 
to those attacking other pulses : — 

Pachytyckm mungonis. 

Britchus chinensis. 

Catochrysops cnefiis, 

Maruca testuhlis 
Etiella ziiickenella. 

Pachytyckius mungonis is described and figured in South Indian 
Insects,” pp. 336-337, fig. 191, under the name of the Green Gram 
Weevil.” It seems to be confined to cow-pea and mung and so far 
is only known in Southern India. 

Bruchus chinensis been found in cow-pea pods at Nagpur, but 
we do not know what damage it does to this crop in the field. 

Another species of Bruchus occurs in cow-pca pods in the field at 
Coimbatore. It is different to the species whicli attacks Lablab seeds. 

There seem to be a good many different Bruch ids doing damage 
in India, both to crops in the field and to stored seeds, and we require 
to work them out systematic all v before we sliall be able to do much in 
the way of control at least as regards the crops in the field. 

Catochrysops cnejus and Maruca testulalis also attack cow- pea pods 
but we have already considered these species and there is nothing special 
to add as regards cow-pea. 

Then there are a few sucking insects found on cow-pea, and amongst 
these we may mention 
Riptortus spp. 

Aphids, 

Neither of these is peculiar to cow- pea and ordinary control methods are 
applicable. 

Cluster Bean [Cyamopsis psoralioides) . 

[(fwar— Hind.] 

The flowers of cluster- bean are attacked by a gall-fly at Coimbatore. 
Perhaps Mr. Ramachandra Rao will tell us about it. 

A gall-fly was found attacking the flowers of cluster-bean in the 
Insectary garden at Coimbatore, It has not yet been noticed in this 
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crop in the field. The damage done is very similar to that done to 
gingelly and the fly appears to be the same. 

That is the Cecidomyiad called the “ Gingelly Gall-fly ” in “ South Fletcher. 
Indian Insects/' p. 364, fig. 224. It has since been described by Dr. 

Felt and named Asphondylia sesami If it is the same species, it is 
interesting to find that it has an alternative food-plant like this. 

On the leaves and shoots of cluster-bean we get 

Dichomeris iantkes. 

Diacrisia oblique, 

Blosyrus inceqmlis. 

Aslyciis hteralis. 

Dichomeris ianthes, also called Ypsoloj^hus ockrophanes in Indian 
ecojiomic literature, is a minor pest of cluster-bean, sporadically doing 
some damage. It is described and figured in “ South Indian Insects 
fpp. 456-457, fig. 332], but the figure is a poor one and we have shown 
the stages in a new coloured plate, which I now show you. Its occur- 
rence on cluster-bean is mostly of importance as this crop acts as an 
alternative food-plant in places where indigo and lucerne, to which it is 
sometimes destructiNC, are grown. 

Diacrisia ohJiqua is a sporadic pest of cluster-bean, chieflv in Bihar 
and Assam. Doubtless other Arctiad larvae {Amsacta, etc.) also occur 
on this crop, but we seem to have no exact records, 

Blosyrus inequalis, a Curculionid beetle, was found on cluster-bean 
at Hadagalli, and Asiycus lateralis, another weevil, at Pusa, but neither 
is of any importance. 

Boring in the stem of cluster-bean we have Alcidcs bubo recorded 
from Villapuram and South Kanara, but it is not much of a pest so far 
as we know. 

Amongst sucking insects on cluster-bean we get 
Coptosoma spp. 

Aphids 

Mites. 

Coptosoma is probably of minor importance as a pest and, when it 
occurs, is best controlled by hand-nets. Aphids and Mites sometimes 
do some damage. 

Aphids occur on quar at Nadiad, in North Gujarat, and Mites are Mr. Jhaveri, 
very bad on this crop in Gujarat. 

Any control measures tried ? Mr. Fletcher. 

Dusting with Lime and Sulphur has been tried and found successful. Mr. Jhaverl 
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The next crop is 

Bakla [Vim faba). 

We seem to have no pest definitely noted on this, 

A Stemfly is found in the Chanda District of the Central Provinces. 

The next crop on my list is 

Lentil (Lens escalenta). [d/aswr-Hind.] 

Here again we have no pests definitely recorded. Does anyone 
know of any ? 

An Aphid is very serious in the Northern districts of the Central 
Provinces— Jubbiilpur, Mandia, Bilaspur, and Raipur. It is kept in 
check by Coccinella septempunctata. 

LiogrijUus himacHlatus also attacks the pods and eats the seeds. 
These insects are so abundant in one particular village that it has been 
called Jhingari, meaning “full of crickets.’" As regards control, heaps 
of masur plants are put down here and there in the fields and the crickets 
are attracted to these and can be killed there. 

The next crop is 

Pea {Pisum sativum). 

[dirt/flfr— Hind.] 

Pea seedlings are attacked by 
Agromyza sp. 

Agrotis flammaira. 

As regards Agromyza the young seedling.s are attacked by larvoe 
which tunnel in the stem and often do serious damage by killing olf a 
large proportion of the young plants. Mr. Ghosh, will you tell us some> 
thing about it ? 

The pea stem Agromyza has been under observation for the last few 
years at Pusa and in the neighbourhood, It attacks seedlings mostly 
and damages grown-up plants only occasionally and to a much less 
extent. It attacks both Pisum sativum and Pisum arvense but in some 
years one is attacked badly and in other years the other is similarly 
bad. I am not in a position to explain the reason why sometimes one 
crop is attacked and sometimes another. The attack has been observed 
to be so bad as to destroy whole fields. Unfortunately the attack cannot 
be detected until after the damage has been done. 

I have found tobacco decoction useful against a leaf-mining Agromyza. 
Perhaps it might do in this case. 

But the pea Agromyza is not a leaf-miner. The maggot works just 
near or even below the soil-surface and under the bark of the stem, 
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-chewing the tissue all round the woody part ; as a result, the whole 
plant withers. 

Would it be possible to irrigate and apply a deterrent in the irriga- Mr. Fletcher, 
tion water ? 

Peas are not irrigated crops. Irrigation with Crude Oil Emulsion Mr. Ghosh, 
and Sanitary Fluid Water was tried but without definite results. When 
the withering plants are earthed up and ^vatered they throw out fresh 
•roots from above the chewed up parts and live but are sickly and hardly 
bear. 

Growing peas with other crops has been tried and this year’s experi- 
ments are rather interesting : — 

A 

^ ( 3. P. satii'im was grown intermixed with barley. 

( 4. P. anense was grown alone and the crop was thin. 

All plants Avere destroyed iji (1), a few destroyed in (2), none 
destroyed in (3) and (4). 

Were these plots close to one another ? Mr. Andrews, 

Plot (1) was contiguous to (2) and plot (3) was contiguous to (4). Mr. Ghosh. 

A about 70 feet from B. Pea is usually grown as a mixed crop. 

What is your experience with this pea-stem Agromijza in Bihar, Mr. Fletcher. 
Mr. Butt ? 

Where rotation is not practised, the attack is very bad. Such hasMr. H. L. Dutt. 
been the case at Sab our in the Botanical area, where peas are grown 
year after year in the same plot. On the Farm, where rotation is 
practised, very few plants are damaged. 

Any further remarks on this insect ? Mr. Fletcher. 

The pea stem fly occurs in Bengal also. Mr. P. C. Sen. 

We will go on to the next insect. Agrotis flammatm sometimes Mr. Fletcher, 
damages pea seedlings in the Punjab. 

It occurs throughout the Punjab. There is no definite control so Mr. M. M. Lai. 
far. 

We vAW go on to the leaf-eating insects found on the pea plant Mr. Fletcher, 

Plusia orichakea. 

Prodenia Ulura. 

Diacrisia obligua. 

Monolepia signata. 

Hypera medmginis, 

Phma orichakea is not confined to pea but sometimes does consider- 
able damage, We have shown the stages on a new coloured plate which 
is placed on the table. Spraying and hand-picking may be done in garden 
plots but are not practicable on a field scale. 


1 1. Pisum sativum was grown alone but the crop was thin. 
(2. P. sativum grown intermixed vith Viciajaba. 
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Dragging a rope, moistened with kerosine and turpentine, over the 
crop drives away the caterpillars. Even if they go into the neighbouring 
fields, the crop is saved. 

Phisia orichalcea occurs on pea in Bengal also. 

Frodenia litura and Biacrisia obliqua are both sporadic pests of pea, 
attacking this crop along \vith any other low-growing vegetation that 
may be available. 

Monolepta signata is recorded from the Patna Di.strict on pea but 
is scarcely a pest, so far as we know. 

Hypera tnriabiUs, The larva occurs on pea at Pusa, but has not 
been found as a pest so far. 

Several insects attack the pods and seeds : — 

Etiella zinckenelk. 

Polyommatus hcrticus. 

Bnichus cJiinensis. 

Bnichus affinis. 

EtieJh we have already considered and need only just mention 
again now. It is not a very serious pest of peas as a rule. 

Pohjommatus baticus occasionally occurs in some numbers, the larva 
boring into the pods and eating the seeds. It occurs ail over India. 

It is found in peas at Jorhat, in Assam. 

Bruckus chinensis oviposits on the pods in the field, but the main 
damage in most districts seems to be done to the seeds after storage. 

Bnichus affinis occurs in the fields to a small extent and docs some 
damage. 

As I said just now, we want to know a great deal more about these 
Bruchids—the di.stinctions between the various species and the habits 
of each, as the habits seem to vary 4 good deal. 

As Bruckus affinis is rather a specific pest of peas and we have been 
doing some work on it nt Pusa; I will ask Mr, Ghosh to give you a short 
account of what we have found out. 

Bruckus affinis, although it is found in stored j)eas from July or 
rather August onwards, is really a field pest, as infection takes place in 
the field, the beetles laying eggs on the green pod.s. The grubs ou 
hatching bore into the seeds and come into the store with tlie seeds. 
Most of the beetles on attaining the adult stage remain in the seeds 
and come out when the seeds are sown next year. Therefore before 
sowing seeds should be placed in water. Those which sink should be 
sown and those which float should not be sown. 

Damage is prevented if tlie seeds are fumigated with Carbon Bisul- 
phide before storing or if stored with Naphthaline in airtight vessels. 




Plusia orickalcea, Fb. 

t'igs. 1 and 3, caterpillar, natural size and enlarged. 

3, pupa. 

Figs. 4 to (), uiotli, natural size and cnlargetl in different attitudes. 
The small outline figures indicate the natural sizes. 
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But in the latter ease the smell of the Naphthaline is retained even 
when the dal is cooked for the table. 

The next crop seems to have no English name, It is Fletcher. 
Pistim arvense. [Desi matar—Him]. Bihar.] 

As we noted just now under Pea, this crop is attacked by Agromyza 
when young and Bruclm affinis is also found in the seeds. Its pests 
•are practically the same as those of Pea and call for no special comment. 

The next crop is 

SwoHD Bean {Canamlia ensijonuL^). 

[Bam -Hind. MaWian Sim — Hijuh] 

On tlic leaves we get : — 

Diacri.sia old i qua. 

Mql}()cera!< (Iomali.<. 

Of these }[yJ!<t<rras (hfrsalis is a weevil Mhieh we have recorded on 
this crop ar Kuinbakonaui, in Madras. It is not a regular pest, so far 
as we know, 

Dinensia ohliqaa larva' attack Sword^bean ii^ much the same way 
as they attack all low growing crops. 

Dlacrisia larva* are sometimes bad on the leaves in Burma. Mr. Shroff. 

Attacking tlie pods of Sword-bean we get : — Fletcher. 

Maniea (cstulalif^. 

( ^afocJirysops 

and probaldy most of the other pod borers wc have noticed on other 
leguminous crops. 

Marum te.^taJalis lias been recorded from Assam but is not generally 
very coiutiion on Sword'bean. 

Cafoehrijsopa aujas occurs, probably in most districts, but does not 
(In much damage as a rule. 

It occurs in Burma, but not as a pest. Mr. Shroff. 

The next crop is Mr. Fletcher. 

Saw Hemp (Crolakria juacca) 

uhich is becoming an increasingly important crop in India in many 
districts wlu're it is being growii for green manure. As it is a leguminous 
crop it is more convejiient to take it here. We have a long list of posts, 
many of which do great damage. 
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Tte seedlings are attacked by 

ChrotogonKS spp. 

Flea-Beetles, 

and of course by Utetheisa and other insects which we shall come to 
under the heading of leaf-pests. 

Chrotogonus, probably several species, attack the young seedlings. 
They may be dealt with by means of bag-nets. 

Flea-Beetles are common pests on seedlings all over India and have 
been noted to do damage in Madras, Bombay, the Central Provinces, 
Bihar and Burma. This is a group in which we are at present very 
ignorant of the identity of the species, and I cannot say more than tliat 
several different species are probably concerned. Spraying in small 
plots or catching the beetles by means of nets will usually provide 
control. 

On the leaves we get a good many pests 

Utetheisa pidcheUa. 

Argina c/'ibn'u'ia. 

Argina syringa. 

Argina argus. 

Amsacta moorei. 

Phsia signata. 

E u proct is sc in (iU a ns . 

Anp/na oefn. 

Chactocn an a basa hs. 

Tangm^aa Indioi?;, 

Mgtlocf’ais bin nd us. 

Ufetheissi p'drhflta is [)r()bal)ly the most im|)oi-tant pest of Sann- 
hemp in India and attacks not only the leaves but also the pods and 
seeds as well. It is figured an<l (i(vcribe(l in “South Indian Insects” 
[(^p. 371 -37-, lig. 233] ami we liavi' since i>sued a coloured ])hitc showing 
the stages. 

Control is v<nT dillicult. In tlie case f)[ >ii!idl })lots .spraying aiid 
jiandpicking are of course useful and in tlio case of young ])lnnts bagging 
may collect a good many larva', but on n fiehl scale with well grown 
plants, handpick! ng, bagging and spraying are alike impracticable. The 
moths themselves are active and cannot be checked by hand-nets or 
light-traps ; they fly very actively by day and a few come in to light 
in the evening. The pupaj may occur in folded h'aves on the plants or 
on the surface of the ground, and we practically cannot get at them 
whilst the crop is standing. At present 1 can only suggest two lines of 
work, both of which require investigation. One of tlicse is an appli- 
cation of clean cultivation and rotation to try to chock the insect by 




Vtetheua pukheUa, Linn. 

Fig. 1, Eggs oil a leaf ; 

Figs. 2-4, Caterpillars of 'various stages ft'oditig oji leaves; 

Fig. 5, A eatei-pillar feeding on the sccd.s inside a p(xl ; 

Fig. 6, A cateqdliar in eui’letl-iJ]> ])usition after fulling on tlie ground from a [>lau 
Fig. 7, Caterjiillar, dorsal view (magiiiticd) ; 

Fig. 8, Caterpillar, side view finagTiified) ; 

Fig. U, Pupa ; 

Fig. iU, Motli in rep&sc, natural aiae ; 

Fig. 11, The same magnified; 

Fig. 12, Moth with wings expanded. 

Figures in outline dhow the natural siitii. 





rROCEEDlNG.S OF THE SECOND ENTOMOLOGICAL MEETING 67 


depriving it of foodplants, which include wild species of Kelioifo]^um 
as well as Crotalaria ; but it seems probable that any etForts in this 
direction would be foiled by the strong migratory abilities possessed by 
this insect, which is a well-known migrant, frequently reported as met 
with out at sea at great distances from the nearest land. The other 
line of investigation deals with its natural enemies in the way of parasites, 
ft is possible that we may be able to find, and introduce where necessary, 
parasites to check Uletheisa as the caterpillar feeds quite exposed and 
should fall an easy prey, especially when it occurs (as it does on Sann- 
hemp) in enormous numbers. That is a thing in which you can all 
help by collecting large numbers of Vtethem laivsc and seeing whether 
you can get any parasites ; and, if so, we should like to know and to 
have specimens, alive if possible, to experiment with. 

There does not seem much more to say about this species except 
to call your attention to the considerable range of variability exhibited 
by Utetkem pulchella, both in the caterpillar and the moth. In both 
the markings seem extremely variable and w'e had some caterpillars, 
found at Pusa on Heliotropiim, which Ave supposed to be something 
quite different ; but they all turned out to be quite ordinary Uletheisa. 

As regards the moths, the largest range of variation seems to be showm 
in the Punjab, where in some ca.ses the black markings of the forewing 
may be obsolete leavii^g tlie red markings strongly developed and coal- 
escing to form crimson stripes and bars, and nf other cases the red mark- 
ings may liaA^e disappeared leaA’ing the black markings only. I just 
in(?ntioii this so that you may know wiiat to expect if you come across 
specimens which do not exactly agree with the examples showm on our 
<-ol()iire(] plate of this species. 

Ukfhelsn pukhdk occurs in the Punjab on Sann-hemp as a pest jir, jf, h, Lai, 
ami is f(jund breeding on Hcliolropium also. It occurs from March to 
Septemlxu’. 

In Bengal it is checked bv bagging, but this is only possible in small Sen. 
plots when the crop is young. 

Ill the Central Provinces Utethdsa is generally found on “ (Ihunghiini. Mr. Ratiram. 

[ do not know the botanical name but it is apparently closely allied 
to Sann-hemp. The cultivators arc advised to eradicate this weed. 

As regards natural enemies, a bird, Motacilla alba, has been observed 
to feed on tliese caterpillars and tlie Pentatomid bug, Canthecona fur' 
ceUahi^ is also predaceous on them. 

In Burma Uletheisa pidcheUa occurs commonly on Sann-hemp. Mr. Shroff. 

Argina cribraria [“South Indian Insects”, pp. 400-401, fig. 270] Mr. Fletcher, 
occurs throughout India, Burma and Ceylon as a pest, often serious, 
of Sann-hemp, the larva devouring the pods and leaves much in the 

G I 
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same way as Utetheisa. In the case of youu" plants bagging with a net 
may be used to collect the cateT])illars but in the later stages of growth, 
when the caterpillars are attacking the pods, this is impracticable and 
little can be done directly beyond hand-picking, but in some cases larvm 
get right inside the pods and are not visible from outside. The moths 
themselves may be handpicked as far as possible, but are not easy to 
find in any number. Pupation may take place inside the pods, but 
more usually in a loose cocoon on the surface of the soil. 

In Burma Argina enbraria and A. sgringa both occur on Saun-hemp, 
but less commonly than Utetheisa, 

Ajgina syringa [‘'South Indian Insects," p. 101, fig. 271] occurs 
principallv in Southern India and Bombay as a mijior pest of Saun- 
hemp, occasiouallv abundant and doing considerable damage. Around 
Poona, where Sann-hemp is grown as a green-manure crop, this insect is 
said to be a serious pest everv vear. As regards control, I do not think 
we can sav anv more than we have said already under Argina cnbrana. 

Argina argas occurs throughout India and Ceylon and the larva is 
occasionally found attacking Sann-hemp pods but it is scarcely a pest. 
However, as Saun-beiup becomes more commonly grown as a grecn- 
luanure crop and larger ([uantities of seed are re((uircd for this 
purpose, I e.Kpect we shall hear more of Argina argus as a pest. 

AmsacUi moorei occurs in North (lujarat as a post of Sann-hemp in 
common with other low'^growing crops. \\ e have already discussed 
control of this species. Does it occur in Madras as a pest of Sann-hemp I 

In Madras it has not been found to damage Sann-hemp. 

Plushf signata. There is some doubt about the identification of this 
and perhaps P, chalcgtes is the insect in question. It ooca.sionally 
occurs on Sann-hemp, chiefly in Madras, but is scarcely a pest. 

Enproctis scintillans [“ South Indian Insects," p. 399, fig. 268] occurs 
sometimes on Sann hemp, but is a minor pest as a rule. Handpicking 
of the caterpillars and moths will provide co?itrol where required. 

Amjpia octo has been reared at Palur from larvm on Sann-hemp 
and at Pusa from larvae (green, witli a white subdorsal .stripe and only 
three pairs of prolegs) found feeding on Sann-hemp leaves. It is a 
minor pe.st and is generally very much parasitizied, so that further conlrol 
is not required. 

Ckalomemn basalis (Chrysomelida?). I have, this name on my list, 
but it has been taken from old records on cards as having occurred on 
Sann-hemp at Pusa in August 1905 and April 1900, at Raipur “ a good 
deal” in August 1907, at -Jullundiir in September 1905, and at Surat 
in 1904. \Vc do not seem to have any specimens, however, from 
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any of these localities, and it is possible that the identification may not 
be correct, and in the absence of specimens we cannot check it 

Tamjmecus indicus and Myllocerus hlmidns are two weevils which 
have been found on Sann-hemp at Pusa but are scarcely pests. M 
blandus is commoner than T. indicus. 

On the flowers of Sann-hemp we get Meloid beetles, as on other 
flowers, but when they do damage they are fairly easily caught in hand- 
nets. 

In this connection I might mention that, when you come acro.ss Meloid 
beetles in numbers, it will be u.seful if you collect a good deal of material 
and dry it in order to experiment with these beetles as a source of 
Cantharidin for Veterinary purposes. In the *■ First Hundred Notes ” 
I gave some figures of the amount of Cantharidin available in some 
species, but we want a good deal more information on the subject to 
know which are the best .species to use and where they will be available 
as regards a regular sup])ly. 

We find a few iiisects boring in the shoots and stems of Sann-hemp 
Laspeyresia pseudonedis. 

Laspeyresia tneenfra . 

Sphenoptera arachidis. 

Nupserha sp. 

There ha.s been a good deal of confusion between these first two species 
and the plate used in “Indian Insect Life-’' and “South Indian In- 
sects ” IS very ,)oor. I have t hevef oi e had a new plate done of L. pmido- 
lU'clis and the original of thi.s is laid on the table for you to see. You 
will .see that pmidonretis i.s readily distiuguishable in the nuale sex by the 
blacki.sk irroration on the liindwings and abdomen, this being absent in 
the male of hicenlm ; but the females arc practieallv indistinguishable 
It will be u.seful if we can get a good series of speoimelis from all localities 
111 which Uspei/res-ia damages Saiiii-hem]i, so that we can see which 
species is reallv implicated. .Vt Piisa L. pmuhmcdis is the cominon 
species and .so far we do not seem to have found incenlra here, whereas 
triceiilm is ap|iarently cominon in Western India. A.s Jlv. Ghosh was 
rearing p.scmlomrlis here last year, peiha|is he will tell us somethin^ 
about it. ^ 

Laspiyreiik p.seiidoiinii.'i attacks Sanii-liemji whilst the crop is still 
young, about five or six inches high, ,Vt tliat .stage of growth the cater- 
pillar attacks the tnpslioot which is formed into a characteristic gall. 
The attack docs not stop altogether the growth of the ])lant, which 
Ki-ows 111 length. In later stages of growth of the plant, the attack- 
takes place at the axils of leaves, where also a swelling i.s foriiKd, In 
this latter case, the fibre is afl'ected, Tliere may be more tliair one gall 
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ill tlie same plant. Tlie caterpillar feed* inside the gall and pupates 
there ; whilst young it is green but becomes a bright red colour just 
before pupation. The caterpillar has been found to affect the capsules 
also, boring the seeds, but this is unusual and this habit has only been 
observed hitherto during the winter months. The insect hibernates 
as a caterpillar from November to February and then aestivates from 
March to June ; it may be in the stem if the plants remain in the field 
or, if the pods are collected, the caterpillars form cocoons amongst the 
debris and remain there. 

As regards control in the case of young plants the removal and des- 
truction of the galled topshoots is necessary and this should reduce 
further damage. 

Laspeyresia occurs in the Central Provinces as a minor pest of Sann- 
hemp. 

At Surat Sann-hemp was grown for green- manure and was seriously 
attacked by a Laspeyresia [probably L. tricentra, T. B. F.]. The affected 
topshoots were removed. 

Sphenoptera arnchidis occasionally occurs in Sann-hemp hut is scarcely 
a pest as far as we know. The identification requires confirmation. 
We have a specimen in the Pusa collection under the name S. gossypii, 
which was reared from Sann-hemp, but it is more probably 8. arnchidis. 

\ Nupserka sp. Last year we found a Longicorn beetle, apparently 
a species of Niipserha or dosely allietl thereto, boring in the stems of 
Sann-hemp. 

This beetle was noticed for the first time at Pusa in 1916. The beetle 
rings the stems in two places about an inch apart and thrusts its egg into 
the centre of the ringed portion, which is usually at some distance below 
the top of the plant, but may be towards its base. The stem above 
the ringed portion dries up and the grub bores both upwards into the 
dry portion and downwards in the living stem. Pupation takes place 
in the stem. The adult beetle is very active and takes wing readily. 
The insect was very common last year about Align si, the total damage all 
over the Pusa Estate aggregating about two to three per cent. 

As regards control, the dry plants are easily noticeable and may be 
removed and destroyed before the beetles emerge. The length of life- 
history is about four to five weeks. 

We have prepared figures showing the damaged plants and the 
lifehistory of the beetle. It is rather an interesting example of the way 
in which an insect may suddenly appear as a pest. 

A similar insect was noticed at Sama/kota ton years ago, but it 
never reappeared. 



I’ROCKEDINUS OF THE SECO.VD EMOMOLOGIOAL MEETING 71 


Attacking the pods and seeds of Sann-hemp we get a good many Mr. Fletcher, 
pests but we have already dealt with most of the worst ones. They 
are : — . 

Uletheisa pukhella. 

Etiella zinckenella. 

Pohjommatus hceticus. 

Argina crihraria. 

Helioihis ohsoleia, 

Oelama fsqmlida, 

Utetheisa pnlMla and Argina crihraria we have already dealt with 
under Sann-hemp. 

ElieUa zinckenella attacks Sann-hemp seeds as it does other Legum- 
iiiosae. In some districts it is a bad pest, second only to Utetheisa. Wo 
have come across it several times already to-day and I have nothing 
more to add here. 

Pohjommatus bwticus occurs occasionally in the pods but has not 
yet been noticed as a real pest of Sann-heinp. However, it is quite 
likely to take to this food plant if the cultivation is extended. 

HeliotMs ohsoleia is occasionally found in Sann-hemp pods but not 
as a pest. 

Celama sqmlula (Arctiadae) has been reared at Pusa from caterpillars 
found on Sann-hemp pods but has only been found in small numbers so 
far. ^ 

Then we have a few sucking insects on §ann-hemp : — 

Ragmus import unitas. 

Nezma liruiula. 


Ragmus importunitas is described and figured in “South Indian 
Insects” fp. 491, fig. 378]. It is a small greenish Capsid bug, easily 
distinguished by the series of round black spots on the hind-leg. It 
seems to be common in Madras, especially on young plants, and may 
do a good deal of damage, the leaves curling up and becoming pale-ycllow. 

As it is chiefly bad on young plants it may be controlled by bagnets or 
handnets. 

We get it in Nagpur, chiefly on young plants. Khare. 

I have not noticed it at Piisa. Mr. Ghosh, 

Nezara viridula is described and figured in “ South Indian Insects Fletcher, 
[p. 173, fig. 352], and wc have since issued a coloured plate of this 
species. It is, however, very variable in colour and markings. It is 
occasionally found in small numbers on Sann-hemp but is scarcely a 
pest as a rule. 

In Burma Nezara viriduh occurs on Sann-hemp, but is not a pest. 


Mr. ShcoS, 



72 rimcKEDiNus of the secoxo entomological meeting 


Dhaincha (Seshania acukata). 

On the leaves of dhainclia we find : — 

Catopsilia pyranthe, 

Terias hecabe. 

Ter las silhetana. 

Zizera oils. 

Epacromia tamuJiis. 

Myllocerus Ihpustidatus. 

Coiopsilia pymntlie South Indian Insects,*’ p. 113, hg. 280] and 
probably other species of Catopsilia sonietiuies occur on dhaitichu leaves 
in some numbers but rarely as pests. 

Terias hecabe and T. sWieknui both occur commonly and sometimes 
do considerable damage. Tliese two spoci(\s of Terias arf 3 very close to 
one another, but the caterpillars may be distinguished fairly easily, as in 
hecabe the caterpillar lias a green head and is solitary, whereas in silhetana 
the caterpillars have black heads and are gregarious. In silhetana 
also the blackish pupte are gregarious and one may find forty or fifty all 
attached to one twig or stem, T, hecabe is figured in “ Ronth Indian 
Insects” [p. Ill, fig. 287] and we have since issued a coloured plate 
showing its lifeliistory. As regards control, the caterpillars may be 
checked by spraying with a stomach poi.soii and in the ca.se oi silhetana 
they may be collected by'hand. 

Zizera oiis has occtJrred at Piisa in .some numbers on dhauaha grown 
in experimental plots but does not seem to be a pest on a large .scahn 

In an experimental plot of dhnincha grown bv the Imprrial Agricul- 
tural Bacteriologi.st, when the plants were ]] to 2 feet liigli, the top 
leaves were attacked by Tct ias and also by iiiany caterpillars of Znera 
Otis. Thev were hand-picked. 

Epacfon/i.a famalas [’‘ASoiith Indian In.spcts ", p. 52o, fig. II7| ha< 
been found in South Inda mi dlai.incha. 1 do not think there is any- 
thing to add to tire account already given. 

Myllorcras ll-piishilnfHs r^n the leayf’.'! in most di.^trictsbut i.' 

of little iniptirtaiiee as a ])fest. 

Canthaffs h/rliro/'/'is was m^ticial in Bengal feeding on dhaincha 
leaves, wlmn tire plants were live tf) .six higli. 

A black spf'cies of Tlii'i]r,s was bad at Ihisa in July IblfJ on an wxperi' 
mental plot of dhnincha grown liv the Imperial Agricultural Bactm'iologist 
— the same plot as that referred to before as attaekerl by Zjizera o/nv. 
The attack wa.s checked succi-ssfully by spraying with r<‘sin compound, 
of which one application was sufficient. 




terias kecabej L. 

fig. 1> egg (enlai^ed). 

figs. 2 to 4, caterpiilar, natural size and enlarged, 
fig. 0 , pupating cat-eri)illan ^ 

F%8. 6 and 7, pupa {iiatiural size and cnUigcd). 

Figs. 8 to 10, (butterfly natural size and eidargod), in sitting and flying attitudes 




TERIAS hecabe 
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Boring in the stem of dhainclia we get 51 ,.^ Fletcher 

A hides bubo, 

AzygopUeps scahris. 

Alcides bubo seems to occur chiefly in j\[adras. It is described and 
figured in South Indian Insects ” [pp. 337-338, fig. 196]. Have you 
anything more to add to this account, Mr. Ramakrishna Ayyar ? 

Akides bubo is not so bad on dkaincha as it is on the other species Mr. Ramakrishna 
of Sesbania. Ayyar. 

Then we will discuss it under Agathi. Mr. Fletcher. 

Azjigo'phleps scalaris is another insect which is more common in Madras 
but it also occurs as a pest as far north as Oj'issa and in Burma, Last 
year I got a specimen of the moth attracted to light here at Pusa, so that 
it does occur here although the larva has never been noted. It is pro- 
bable that it has not attracted much notice in o.ther parts of India because 
dkaincha has not been grown much outside of Madras, Burma and Orissa, 
but if its cultivation is extended for use as a green manure, we shall 
probably hear of Azggophleps as occurrijig in other district.s. This species 
is de, scribed and figured in “ South Indian Bisects [pp. 446-447, fig. 

324J and I have nothing new to add to the account given there. 

The lifehistorv has been described there and there is no more to add. Ramachandra 

Rao. 

Last year on the Pusa Farm some dkaincha was grown, but th<? Gliosh. 
young plants were eaten back by nilghai. 

A few sucking insects are found on dkaincha. Copfosoma sp, some- Mr- Fletcher, 
times occurs but is hardly a ])est. In fact, dkaincha seems rather free, 
so far as we know at jiresent. of pests of tliis sort. 

Then tliere are a lew insects found in tlie ]) 0 (ls 
Pack gi gelt inn m ungon u^. 

MegaAigmus s]). 

Packglgcliias mangonis was discussed under mung and arid and 
I do not think tlunv is much to add. 

It occurs in tlu' pods at Coimbatore, Mr, Ramakrishna 

Ayyar. 

M(gptAigt)tas lias been found at Coimbatore, the larva boring in the Mr. Fletcher, 
seeds. It is an interesting e.xample of a plant-feeding group in the 
(dialcididie which, as you know, are practically all paras’tic on other 
insects. We shall come ncros.s another case of the same kind later on 
when we come to deal with pests of Ajiricot. Will you tell us about 
this Mega.sfigmus, Mr. Hainachatidra Rao i 

At Coimbatore dkaincha, grown for seed, was attacked by this insect Mr. Ramachandra 
so badly that only a few seeds could be obtained. From fifty to seventy- 
five per cent, of tlio seeds were destroyed. Tliere is no doubt about 
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As tills insect is a stem-borer, how is it checked by spraying with 
Lead Arsenate ? 

The weevils feed on the young leaves, 

Amongst sacking insects, Co^tosoma cribraria occurs, but is not 
much of a pest. 

Then in the pods a Megasligmus has been reared at Coimbatore 
from larvae boring in the seeds. It is apparently the same as the one we 
have just discussed under dhaincha, 

Chitagathi (Seshania aeggptiaca). 

Chifagathl has much the same pests as agatlii, so I need only mention 
them. 

OiTthe leave.s we get 

Horn opt era gla ncinaas. 

Catopsilia pgranthe. 

Terias hecahe 

and boring in the stem we find : — 

Azggophkps scahris, 

Erythrina (Ergthrina indica and E. lithosperma). 

[Dadap ; Coral Tree.] 

Both of these species of Erythrina are grown to a considerable extent, 
E. indica being used frequently as an ornamental tree in gardens and 
E. lithosperma being grown very extensively in the Hills as shade and 
green-manure for tea and coffee, A species of Ergthrina is also used 
in Bombav as a support for grape-vines, so that the pests of this tree 
may be of considerable economic importance in some districts. 

The young plants are attacked by the large Coreid bug, Anophh 
cn^mis pkasiana [" South Indian Insects/’ pp. 477 178, fig. 360J. This 
bug is found on large trees also but is a specitic pest of young trees by 
sucking the tendu' shoots, tlius checking growth. It is a curious 
fact, which I noticed in Ceylon iiiaiiv yccirs ago now, that when this bug 
occurs in this way on young trees, it usually occurs in pairs, a male and 
a female together. The hugs are fairly ea.sily collected and destroyed. 

On the leaves of Ergthrina we find a large number of miscellaneous 
insects but there are few serious leaf-eatiiig j}ests 
Platgpria hgsfrix. 

Plaigprin echidna. 

Episoma.s lacerta, 

A chero n ( ia la eh cs is , 

Orggia postim. 

Aukrehes milkris. 
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Pktypria Jiystnx [“ South Indian Insects/^ p. 316, fig. 167] 
and the very similar P, echidna both occur commonly on the leaves 
and do a little damage at times. I have seen the leaves riddled with 
holes produced by these species but one generally only finds this in odd 
patches here and there and Platyjma are not serious pests. 

Episomus lacei'ta [“ South Indian Insects/' pp. 327-328, fig. 181] 
occurs in small n umbers on the leaves. I have foimd it in Coorg on 
'Enjihrina leaves at Follibctta and Mercara, but it is quite a minor pest. 

Acherontia lachesis occurs commonly on Erylhrina and by its large 
size the caterpillar [ “ South Indian Insects,” p. 131. fig. 59] may do 
considerable damage, one caterpillar being quite capable of defoliating 
a small branch. The caterpillars may be handpicked, although they 
are not alway.s very easy to see. 

Orgyia postica [“ South Indian Insects ” pp. 395-396, fig. 263] occurs 
fairlv common as a caterpillar on Eryihrina leaves hut is scarcely a pest. 

Auhrehes miliaris [” South Indian Insects, p. 526, fig, 418] is some- 
times common on Erythrina and is a sporadic minor pest. 

Jloring in the shoots of Erythrina we find : — 

T mist ia met ieidosa 1 is 
A Trypancid fly. 

Terastia meticnlosalis South Indian Insects p. 438, fig. 315] is 
sometimes a serious post, especially of Erythrina indica. the larva boring 
in the young shoots so that all the new growth may be killed back. The 
attacked shoots are fairly evident and may be cut back and the cater- 
pillar destroyed. 

In Coorg I have found a Trypaneid fly breeding in the shoots, but it 
is not a pest and at present we know very little about it. 

Under the heading of “ Boring Insects ” we may include Sihenias 
f/nWor [- South Indian Insects”, p. 326, fig. 182], which is quite a 
serious pest of when grown as a shade-tree amongst coffee. 

The adult beetles have the curious habit of girdling branches, and even 
main stems in the case of young trees. A groove about a quarter of an 
inch wide is eaten right through the bark all around the branch which 
may be as much as three inclics in dinmctcr. and the portion above 
the girdling die.s back in consequence. The eggs are thrust into this 
girdled brauch and according to my observations they are generally, or 
at least very frequently, placed just under the bark where it is cut by the 
girdling. The larva 3 feed in the ginlled branch, which remains on the 
tree for some time but drops off sooner or later, and pupation takes 
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Layhjgma exujua is a sporadic major pest of seedlint^s of both varieties 
of indigo, occurring in Bihar usually about April. In 1900 it was very 
bad at Birowli, near Piisa, on siumlram plants. In the case of very 
bad oiitbrealcs, the only practical remedy seems to be to cut the plants 
back. Spraying may also be tried, and trenches should be dug between 
badly attacked areas atid adjacent ones free from attack to prevent the 
caterpillars crossing over, but this of course will not prevent the moths 
from doing so. 

Agroiis ypsilon is not serious on indigo but attacks sumatranu seed- 
lings to some extent, doing less damage to a r recta seedlings. 

There is a long list of leaf-eating insects found on indigo, but none 
are very important as regards the Avell-grown plants ; — 

Froden ia litara, 

Chilades pHtU, 

Dichomeris ianthes. 

Heliothis ohsoJeta. 

Pelamia (Femigia) undahL 
Cha kdo pe ( Trigonod es ) htj ppas ia . 

Faparna nehulom. 

Plus id Umhirena. 

Pliisia orkhaJeea. 

Mo?iolept(i signota, 

Blosyrus irncqualis. 

Silanes crinitus. 

Tanymecus circunuJatus. 

Tanymecus indkus. 

Myllocerus virklis. 

Pfodenia lilura is a minor pest of indigo. 

Chilades putU is sometimes fouml on Indigo shoots but does little 
damage. 

Dichomeris ianthes we have alr<‘ady discussed under clusterbean. 
it is a minor pest of indigo, the larvic webbing up the leaves and top- 
shoots. The attacked portions may be removed and destroyed, hut as 
a rule no control is required. 

IleMathis obsokta is of comparatively rare occurrence on indigo and 
is scarcely a pest, 

Pelamia umpita [/' South Indian Insects/’ p. fig. 252] and ChaC 
ciopehyppasia Indian Insect Life,” p. 451, fig. 31 1] are both occasional 
pests of indigo but are usually of no importance. 

Raparna nebulosa, Plusia limhirem, and P. orkhalcea have all been 
found on indigo, but not recently, and do not seem to be regular pests. 




Dichameris ianthes^ Meyr. {Ypsolophus ocJtrofJianes, Meyr.) 


Kig. 1, an affected Java-Natal indigo jdant. 

Fig. 2f egg exklaiged. 

Fig. 3, caterpillat. 

Jig. 4, pupa. 

Figs. 5 and 6, moths m flying and resting attitudes. 
The h&tf'hnos indicate natural sizes. 
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Monolepta signata has been found on indigo at Pusa. It occurs on 
nuurerous plants and is not a pest of indigo. 

Blosyrus ina>qualis was found on indigo in some numbers at Nellikup- 
pain, but we do not know any more about it as a pest. 

Silones crinitus has been found on indigo at Dalsing Serai and in 
Champaraii, but is not known as a pest. 

Tanymecus circumdatus and T. indicus both occur on indigo at Pusa 
blit in quite small numbers. 

Mgllocerus ciridanus we have from Nellikuppam on indigo but we do 
not know it as a pest. 

Indigo seems to be rather free from stem-borers. AVe have a record 
otAIcides bubo as found on indigo at Palur, in South Arcot, but whether 
it was breeding in indigo we do not know. Anataractis plumigera 
(Cosmopterygida?) was reared from a gall in a stem of Indigojem linijolia 
at Pusa [see Entomological Note No. 83], but we have not noticed it in 
any cultivated indigo. 

The sucking insects found on indigo, however, are of more importance, 
and ill this group we get 

Tsylla isitis [Psyllopa punctipennis), 

Aphis cardui (?). 

Bolycoris indims. 

A noplocnemis ph a sia n a . 

Thrips. 

Mites. 

Psylla isifis has acquired a literature of its own and you will find 
accounts in our Entomological Memoirs, Vol. \Y, No. 6 and in the 

Agricultural Journal of India " for January 1913. I do not think 
there is much to add to tliese so far ns we are concerned. 

I can only add one remark. If by varying the method of cultivation Jlr. Ghosh, 
it be possible to have only grown-up “ moorhun plants in July -August, 
there will be hardly any Psylla. as tliis is tlie time of year most favourable 
in Bihar for the growth and multiplication of PsyJh, 

Psylla occurs on indigo in the Punjab at Multan, Muzaffarnagar Mr. M. M. Lai. 
and Dhera (Ihazi Khan, but never gives much trouble. 

In Aladras indigo is attacked by Psylla at Palur and Bellar}', Mr. Ramakrishna 

Ayyar. 

In tlie United Provinces Psylla attacks indigo. Mr. David. 

All Aphid, which is probably Aphis carditi, occurs commonly on Mr. Fletcher, 
indigo and is a sporadic pest of young plants. We constantly get reports 
from the Indigo Planters round about Pusa and have sent out men 
and apparatus to control it several times. It is fairly easily controlled 

n 
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by use of a Soap solution. Under natural conditions it is usually checked 
by Coccinellid beetles. 

In the indigo-growing’ districts of the Punjab an Aphid is found on 
the plant buts does not do much damage. 

Dohjcoris indicus occurs on iiidigo as on numerous other plants but 
is not a regular pest. 

Anoplocnemis phasinna has been reported on indigo at Cawnpur 
but we have never seen it on indigo in Bihar. 

It was found on indigo at Cawnpur in small numbers in July 1915 
but did not do mncii damage. 

Thrips, whether of one or more species we do not know, are found 
on indigo but not as a serious pest. 

Tlirips occurs on indigo in the Bellary District. 

Thrips is found commonly at Pusa but is never .serious. 

Mites also occur on indigo, but we know very little about them and 
they do not seem to be real pests. 

Mites also are found occasionally at Pusa but are not sorioirs. They 
cover the leaves with a thin webbing and puncture tliein. Thev have 
not occurred in sulTicient numbers to re((uire control. 

The roots of indigo plants are sometimes cut by crickets r>f sorts 
and Schizodaetj/Jus moiisfrosKS is cojunionlv accused of rloing this in Bibar, 
Avherc it is known as “ bherwa. Tliei'e is no d(jnbt that ScJuzoddctifhiii 
mav do damage at times, but tliis sr‘cms to l)e accidental and onlv 
incidental to its activities when tiinnclling imdergrmmd. We have 
roared this insect at Pusa and found that it is exclusively carnivorous, 
feeding on small frogs, caterpillars, and so on. and starving rather than 
feeding on roots and vegetable diet. Thesp<‘cies is widely distributed 
in Ifidia. It is common in Bihar and extends as fai’ .‘^outh as Bellarv 
and is also found in Xorth-MTstern India. It is described and tiguied 
in “ South Indian Insects [p. 53,3. fig. 127] and we have since issued <a 
coloured plate showing all stage.s of it.s bteliistory, 

In many ca.ses where HchizodndijlxH is accused of damage, therein 
no doubt that it has been confused with Bnfchjffrj/pes, which is the 
real culprit. 

The ne.xt group of crops may be taken under the general name of : 
OIL-SBEDS 

and under this item we will deal with the insect pests of Sesnmmn, castor, 
linseed, groundnut, niger-.sced, sunflower and safflower.* 

I may remark that it is very difflcnlt to group crops into classes 
with any exactitude, as in some cases a crop may fall into more than 
group, whilst in others it is more convenient to take allied crops 
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together as their pests may be very similar. Mustard, for example, 
might be expected to be included under oil-seeds, but it will be more 
convenient for our purposes to take it under Cruciferae together with 
cabbage and other allied crops. 

S ESA MUM (Sesamnm indicum). 

[Til — North India. Gimjelly — South India.] 

Sesamum seedlings are sometimes damaged by Brackytryfes forten- 
tosm. M'hich we ha ve just discussed under the heading of indigo. 

In Bengal, plants about a foot high are damaged in Julv and Aupst Mr, Sen. 
at Dacca by Brachyirtipes. 

\ good many pc.sts occur on the leaves of Sesamuit), the worst being Mr. Fletclier. 
Anii(j(ts(ra ;~ 

Pach ne phoyus iht press us. 

Taujfmcus chloroleucus. 

Aitotuala a}}fi<jU(L 

Dme/A/o ohUqun. 

Auuucta invorci. 

Acheroutiu siyj'. 

PeriadUa riciui. 

Laphytjniu vj pfuu. 

Afififjasfra cafahumilis. 

Pachfu phorus itapressus sometimes occurs in some numbers. The 
iifehistorv i.s brietly described and figured in Entomological Note 33. 

At llo.sliangabad Puchnephorus is a serious pest of this crop, the Mr, Ratiram 
beetles feeding on the leaves of the plants. 

Do you practi.se any control-methods there ? Mr. Fletcher. 

The l)cctles can easily be collected by shaking the plants. The v Mr. Ratiram. 
have the habit of taking slielter aimnigst fallen leaves, so drv leave.s are 
collected and heaped in ])laees and afteiAvards burnt. 

'Imafutixus chlorukncus. Wied.. a large grey- white n’cevil ^vitll a green Mr, Fletcher, 
tinge, has been found on Nesnamni at Pusa b\it is not known to be a pest. 

Anomak antiqua was found oji Sesamum. at Tatkoii in Jhirma, but 
I think it is scarcely a pest, 

Dutmsia ohlifiua occurs on Sesautum in all districts M'herc this insect 
occuns and may do so in destructive numbers. It is especially bad 
in Bihar and Bengal. J laud-picking of the eggmasses and clusters of 
young caterpillars is the only elfwtive remedy. 

Amsuefa moorei seems to replace Diacrisia in Bombay. We have 
already discussed control of this pest. 

Amsacla moorei occurs on }'oung plants in Nadiad. Mr. Jha veri. 
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AcJi^rontia styx [“ South Indian Insects/’ p. 402, tab. 24] is a minor 
pest of Sesamum throughout India and Burma. We have it recorded 
on this crop from Gujarat, Poona, Nagpur, and Pusa and in Burma I 
found it at Minbu. 

In Burma it has occurred on Sesammn at Tatkon also. 

The lai-vse are large and may usually be hand-picked when they are 
suOiciently plentiful to require control. 

Pericallia ricini South Indian Insects/’ pp. 370-371, fig. 232] 
has been noted in Madras on Sesamum but is not usually a pest'^of this 
crop. 

Laphygma exigua also occasionally occurs on Sesamum but is not a 
pest so far as we know. 

Antigastra cafaJaunalis [“‘South Indian Iiisect.s,” p. 441, tab. 37] 
occurs throughout India, Burma and Cevlon as a reiiular minor and 
occasional major pest of Sesammn, the larva rolling and webbing the leaves 
and boring in the shoots and pods. Beyond the removal of the affected 
parts of the plants, little control is practicable. An Ichneumon-flv. 
Tuiytui ^ai 0 ' 0 rhi(ali 6 , Cam. [see Bauna of India, Hvnienoptera, Vol. 
Ill, p. 506, fig, 14i^] has been reared commonlv at Pusa a.s a parasite 
of Antigastra cntalamialis. but this fly appeals to be already widelv 
di.stnbuted in India and Buima, so that it is apparent! v not a verv 
effective check. 

Antigastra catakmmUs is the most harmful of all the pests of (il in 
Bihar. The caterpillars affect the topshoot and the top leaves, rolling 
them into a sort of a knot and checking the growth of the plants. Some- 
times these caterpillars bore into the green pods and eat tln^ seeds insidw 

When I was in Minbu. in Lower Burma, in 1014 I found a consider- 
able })roportion of seed-pods eaten into. I could not find anv in.sec 
actually doing it, but 1 put it down at the time to Achmmtia which '.wh 
present in some numbers. 

The young capsules of Sesamum are damaged bv : - 
A spho n (Jyl la arsa m i. 

Nys i as i neon spicu us . 

Aspfmdylin sesami is the specie, s d^'scriiied and figured in South 
Indian Insects” fp. 361, figs. 224. 225| as the Cingdly Gall-lly. As 
you will .sec from the second figure, th<^ growtli of the, voung capsules is 
stunted so that they booa>me wrinkh^d, witiiered ualls and ('onsideralile 
I0.S.S of crop may result if the attack is fiad, Tliis insect is common all 
o\er Madras and is sonietimeH bad on the harm plots at Goimbatore. 
We have no records of its occurrence outside of Southern India. 

In North Ciujarat, this gall-fly occurs at Nadiad in the immature 
pods of til and at times does very serious damage. 
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Have you tried any control-measures ? Mr. Fletcher 

At the Surat Farm, removal of the affected top-shoots is tried. Mr. Jhaveri. ' 

That seems the only thing to do but I doubt whether it is practicable Mr. Fletcher, 
on a held scale. 

Nysius mconspicuus is a small Lygaeid bug Avhich has been recorded 
m Sesannm in South Kanara. We do not know much about it as a 
pest. 

A few sucking insects arc found on Sesamum but the only ones that 
we need mention are :~ 

Ensarcocoris ventralis. 

A^Mniis sordidiis. 

Eusarcocons vcnfralis ['* South Indian Insects,” pp. 471472, fig. 

349] was once found in Ganjani on Sesamum as a serious pest, but 
otherwise we do not know it as doing any damage, 

Afdiatius sordklus [' South Indian Insects,” p. 483, fig. 368] is some- 
times a serious post of Sesamum and the bug has the curious habit of 
sucking the ripe seeds and even of carrying them away. In the case 
of harvested plants the bugs may be brought in, or may congregate, in 
very large numbers and may then be killed by beating with brooms or 
similar weapons. 

At Nadiad and in Khandesh Aphanus is found in large numbers on Mr. Jhaveri. 
harvested plants. 

Thousaiids of these Inigs may occur in the harvesting yard and, Mr. Ghosh, 
v.lien the bujidles of plants are sliaken or moved, they spread all around. 

At that time they may easily be swept up and destroyed. 

At least one boring insect attacks and that is Oherea sesami Mr. Fletcher. 

{Lamiada). Tlie egg is laid on the midrib of a leaf, the larva boring 
into the inidrib of the loaf and then downwards into the stem of the 
plant until it reaches the root, where it pupates. Hibernation takes 
place in the larval stage. Very serious damage may be done sporadi- 
cally. As regards control, eight or ten days elapse before the larva 
bores into the .stem ami the afieeted leaves, which show characteristic 
yellow blotches, mav bo collected at tliat time. This insect only seems 
to liave been noticed in Baroda. 

In (lie roots of Sesamum there is also a fly, as yet unidentified, but 
perhaps a species of Psila. It is said to be serious at Hoshaiigabad and 
ha.sal.so l)e<m noticed at Nagpur and Pusa, but we seem to know very 
bttle about it. The larva livo.s in the roots of the plants and may be 
a minor pest. The adult is figured in ‘‘ Indian Insect Life," p. 629, 

%. 415, 
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Castor {Ricimis communis). 

The seedlings of castor are attacked by Chrotogonus and the attack 
may be serious at times. Bagging is a practicable remedy. 

On the leaves of castor we find a large number of insects, some of 
which may be serious pests. As you know, we grow a good deal of 
castor at Pusa as food for Eri Silkworms, and we are constantly having 
difficulty with leaf-eating caterpillars which defoliate the plants. Of 
course, when the leaves are required as food for silkworms like this, 
it is impossible to use a stomach-poison, but we usually find that hand- 
picking is effective if taken in hand at once, immediately the attack 
starts. The pests on my list are 

Achm janata. 

Prodenia Ulura. 

Diacrisia obliqua, 

PericalUa ricini. 

Amsacla moorei. 

Trabak vishnu. 

Ergolis merione. 

Aliha nivea. 

Parasa Jepida. 

Orqijia poslica. 

Okne mendosa. 

Ercprocfis fraferna. 

Euproci is sc infilhm . 

Clank crameri. 

M glloce r us v iridan ii s . 

Cgrtacanthacris ranacea. 

Achm janafa iOpkiusa melicerk) South Indian Insects/’ [)p. 386- 
387, fig. 2o0] is the most common and destructive pest of castor, the 
caterpiliarsabsolutely stripping the leaves when present in large num- 
bers. This is one of the commonest insects that we find on our castor- 
plants here and prompt hand-picking of the young caterpillars is 
generally effective. 

Prodenk Uhm [“ South Indian Insects/’ p. 377, tab. 19] is also 
common on castor all over India and sporadically destructive. Collec- 
tion of eggm asses and young larvae forms an effective check. 

Diacrisia ohliqua is also common and .sometimes destructive, in 
Bengal and Bihar. Control as in Prodenia. 

Pericallk ricini [“ South Indian Insects,” p. 370, fig. 232], a.s ita 
name implies, occurs on castor but is not often a bad pest. Hand- 
picking of larva) is effective. 



mOCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 87 


Amsacta rmorei occurs chiefly in Bombay. 

In North Gujarat it is a bad pest on young plants. Mr, Jhaveri. 

Tmlala vishnu occurs sporadically at Pusa, generally in the Rains, Mr. Fletcher, 
and is sometimes quite a pest. Handpicking again is found effective. 

Trabala vishnu occurs casually on castor in Burma. Mr. Shroff. 

It does not seem to be a pest except in Bihar and there only now Mr. Fletcher, 
and again. 

Ergolis rnerione occur.s commonly on castor but is scarcely a pest. 

Isolated plants are often stripped of leaves but, when grown as a field 
crop, ca.stor seems fairly immune from this caterpillar. It is notable 
that in Madras the caterpillars of the South Indian form of this butterfly 
do not seem to do any damage to castor and perhaps have another 
food plant. 

AJtha iiivea [/' South Indian Insects,” pp. 411-412, fig. 285] seems to 
occur occa.sionally on castor in most parts of India, but is not known 
to be a regular pest. 

Parasa lepida ['’ South Indian Insects,” pp. 110-411, ff. 28‘3-284] 
occurs sporadically on castor in most localities, especially in ^ladras, 
and may do considerable damage. The caterpillars may be collected 
but .should not be touched with the bare hands as their spines are highly 
poi.soimiis. They are grt^garions when young and so may be collected 
fairly easily if the attack is taken in time. 

Parasa lepida sometimes occurs in large numbers on castor in Madras. Mr. Ramakrishna 

Ayyar. 

Or(/ifia postica is another sporadic pest of castor. As a pest of jur. Fletcher, 
castor it has been noticed chiefly in Southern India. 

There was a bad outbreak at Coimbatore in December 10 IG- January Ramakrislma 

1917. Ayyar. 

It occur.s in Mysore also on castor, Mr. Kunhi Kannau 

Okne {Dasifchira] mendosit [" South Indian Insects/' p. JOG. fig. 2G4] Mr. Fletcher. 

IS also rather a sporadic pest of castor but is msuallv only a minor pest- 

haproclis jralcraa \" Indian Insects.'* p. 308. figs. 2GG-2G7] 
and E. scuifillaas [/.r., ]). 309, fig. 2G8] are both rather minor pests of 
castor as a rule, but jraierm is sometimes rather a serious pe.st in Southern 
India. I have discussed both these .species in my book and have no 
nmre to add now. 

hi. jralerna occur.s in Southern India chiefly on isolated plants. Mr. Ramakrishna 

Ayyar. 

Clanui cromeri ['“ Soutli Indian Insects/' p. il8, tig. 325| also occurs Fletcher, 
chiefly on isolated plants. It is scarcely a pest on castor and the larval 
cases are fairly easily seen and collected. 



SckizodactylKs m?istrosus, Dr. 


Fig. 1, eggs in their natural burrow. 

h'igs. 2 to 5, nymphs in different atAgee of growth. 

Fig. 6, adult. 

The lines alongside the figures indicate their natural sizes. 






Nezara viriduk, Linn. 


Fig. 1, An ogg oluater on a tnung pod ; 

Fig. 2, A single (magnified) ; 

Fig. .“i, Top of the egg (magnified) ; 

Fig. 4, Young nymphs ; 

Figs, 5-9, Nymphs in various stages of development (magnified) 
Fig. 10, Adult (magnified). 

Outline figures show the natural sizes. 
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Nezara viridula is common on castor as on so many other plants Mr. Fletcher, 
and is often a minor pest. The bugs may be collected by hand or in 
hand-nets. 

Mites are found throughout our limits on castor and are sometimes 
serious pests. Spraying with Crude Oil Emulsion mixed with Flowers 
of Sulphur will usually check them successfully. 

Linseed {Linum usitatissimum). 

Linseed does not seem to have any very serious regular pests but Mr. Fletcher, 
is attacked by a good many insects, all of which seem to be caterpillars. 

On the leaves we get 

Diaerwa ohliqua, 

Phisia orichalmi. 

Prodenia Utura. 

La'phy(fma exigua. 

Grammodes stolida. 

Euprodis scinfillans. 

Most of these are polyphagoiis species which we have already dealt 
with under other crops, so we need not consider them again in any 
great detail. 

Diacrism obfiqua occurs occasionally in some numbers on linseed 
in Bihar and Bengal, and hand-picking of eggmasses and young larvae 
is elective as a check. 

Pliisia orichalceo. has been found on linseed at Pusa. 

At ^a^\llpu^ Farm Plusia orichalcea occurred on linseed tlie year Mr. David, 
before last. 

Prodenia lilura has heoi noted on linseed at Kot Cha!idpur. the Fletcher. 
Jessorc District, but i.s not a regular pest of this crop. 

Laphfpjm cxigua has been recorded on linseed in the Central Pro- 
vinces, 

Linseed was attacked by iMphygma exigua at Nagpur. Mr. BOiare. 

At Mandalay Farm also linseed was attackccl by Laphygma cxigua, Mr. Shrotf. 

TMphygma occurs throughout India and Burma and may occur, Mr. Fletcher, 
anywhere that linseed is grown, as a, pest of this crop. 

Gra7n}tiodcii stoUdu South Indian Insects/’ pp. 387-3S8. tig. 251] 
is tlie nearest approacli that \vc seem to have to a speciiic i)est of linseed. 

It is an occasional minor pest in Madras but does not seem to have 
been noticed elsew'lierc altlioiigh this insect is widely distributed through- 
out India and Burma. 



90 rilOCEEDIXGS OE THE SECOND ENTOMOLOGICAL MEETING 


Eulproctis scintiUans South Indian Insects,” p. 399, fig. 268] 
occurs throughout India, Burma and Ceylon and is a sporadic minor 
pest of linseed, on which crop it has been noted at Pusa, Nagpur and in 
Madras. The larva) may be hand-picked but should not be handled as 
the hairs produce irritation. 

In Bengal a caterpillar was reported from Faridpur as cutting linseed 
plants, and the insect concerned was identified by me as Agrods y'psilon. 

Linseed capsules are sometimes attacked by larv* of Heliolkis 
ohsokta. but it does not seem to be a regular pest of this crop. 

Heliotkls ohsokla sometimes occurs on linseed in the Punjab but the 
damage done is negligible, 

Groundnut {Arachi^ hifpogm). 

It would have been more natural to have taken groundnut under 
Leguminous Field-crops,” but it is perhaps more convenient to consL 
der it with other “ Oilseeds.” Groundnut has a long list of pests, many 
of which do a great deal of damage. On tlie flowers we get 

Oxf/cefonia versicolor. 

Meloid beetles. 

Thrips. 

Oxycetohia versicolor [“ South Indian Insects,” p. 283, fig- 1-*^] 
occurs on the flowers and shoots at Coimbatore and other localities in 
South India and does some damage at times but is not a serious pest 
as a rule. The beetles are easily collected by hand, 

Meloid beetles of various kinds do similar damage in most localities 
but are also collected fairly easily. 

Thrips also occur on the flowers and probably do damage but we 
really know very little about thi.s. 

On the leaves we get 

Chrologomis .s[)p. 

Cyrtacandiacris ranacca. 

Orfhacris sp. 

Diacrisia oblifiuo. 

Arnsacta nlbislngfi. 

Anmcta morei. 

Creohnotus {mtgis . 

Prodeniu lilura. 

Hdioikis ohsokta. 

Plusia .signafa. 

Anarsia ephippias. 

Aprofjerewn ncrteria. 
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Myllocerus vindanus, 

,j dentifer, 

y, discolor, 

„ dorsalis. 

Thrips. 

Mites. 

The grasshoppers occur as minor pests, especially on young plants, 
and can be dealt with by bagging when damage is being done. 

Diacrisia ohliq^a occurs as a serious pest of groundnut in localities 
where this insect occurs^ but fortunately it does not occur in the ground- 
nut-growing districts of Southern India. When groundnut was grown 
experiineiitally at Pusa it was badly attacked by Diacrisia. Hand- 
picking of eggniasses and young larvae is the only thing to do. 

In Rurma Diacrisia is a serious pest of groundnut. Mr. Shroff. 

Awsacta alhistriya and A. inoorci occur as regular pests of groundnut Mr, Fletcher, 
in .Southern India. We have already discussed* these species and there 
seems to be no need to go over the ground again. 

CreatoHofas (ja^ojis South. Indian Insects,” pp. 3G9-370, fig. 231] 
is a sporadic minor pest of groundnut in ^ladras but does iiot seem 
to have Ijeeu noted on this crop elsewhere although it is comniou 
fliroughout India and Burma and has a wide range of foodplants. 

Prodeaia Utvra uas found at Pusa on groundnut when this crop 
was grown here, but it was a minor pest of much less importance than 
Diacrisia ohliqua. It may occur in almost all districts as a sporadic 
pest. 

Heliolhis olmlcfa has lieeii found on groundnut in Madras but ap- 
parently not elsewhere, and docs not seem of any importance as a pest 
of this cro[). 

Plasia sajaata J^mitli Indian Insects,” p. 393, fig. 259] occurs on 
tender leaves in Madras but is of very minor importance as a pest. 

Anorsia epitippias (” Indian Insect Life,” p, 534, tab. 56] occurs 
probably throughout the Plains of India as a very minor pest of ground- 
nut, on which it has been found at Pusa, the larva rolling the leaves 
and boring the tojrsluiots which are killed back. Hand-picking of 
attacked leaves and slioots will provide control, the withered shoots 
being easily seen. 

In the Punjab Avarsia attacks groundnut and is a fairly bad pest Mr. M. M. Lai. 
of this crop. Picking out the rolled-up leaves in early stages of attack 

generally done and at the Farm spraying with Lead Chromate is 
also done at times. 

* >V(' pa;.n s 5:i-5o- 
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Aprowrema Mrteria ['* Soutli Indian Insects,” pp. 457-458, fig. 333] 
is widely distributed in most parts of the Plains of India but is appa- 
rently not known in Bombay. In Madras it is well known, under the 
name Sund-pichi, as a serious pest of groundnut and it occurs as far 
north as the North-West Frontier Province, so that its apparent absence 
in Western India is perhaps due simply to want of observation there. 
Besides groundnut it occurs on soy bean, Cajanus mlicus and Psoralea 
conjU folia. Our records include the following localities and food- 
plants : — 

Peradeniya—Groundnut (destructive in February 1905). 

Coimbatore— -Groundnut. 

Hagari — Groundnut (top leaves). 

Sundarbans — 

Nagpur— Soybean, Pmaka corylifolia. 

Pusa— Soybean, Psoralea corylilolia. 

Peshawar — (Moths only). 

As regards its lifehistory and cojitrol, I have no more to add bevond 
what is given in “ South Indian Insects.” This is a specie.s which badiv 
wants working at, to find out more about it before wc can tackle it 
really sati.sfactorily. We should like to know whether it reallv occurs 
in Bombay and also in Burma. 

It has not been noticed in Bombay. 

Nor in Bunna, 

That does not prove that it does not occur. It has never been 
recorded from the Punjab but doubtless occurs there also as I found 
it common as far north as Peshawar. It is (piite likely that lucerne, 
sh.aflal and bersirn may turn out to be alternative foodplants. 

The weevils on the list arc usually of minor importance but some- 
times occur in siifhcicnt numbers to damage tlie leaves. We have 
records of M>jUocerus viridanris at Chepauk and in abundance at Palur, 
of M. dentijer and M. discohr at Palur, and of M. dorsalis at Villafiurani. 
Myllocerus viridmus [‘' Fauna of India,” Curciilionidae, Vol. I, pp, 301- 
303, fig. 03J has also been recorded on groundnut from Triehinopoly 
and .seems to be the species most commonly found on this crop. 

Thrips sometimes occur on the loaves, and do some damage, but 
these are insects that we really know nothing about in India as yet. 

At Palur in 1916 Thrips was bad on groundnut. 

Mites also sometimes damage groundnut loaves but here, again we 

or? O 

come to a group that we know nothing about. 
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Mites are sometimes very bad, the attacked plants turning pale Mr. Ramakrishr a 
yellow. Dusting with Sulphur has been tried with success on a pIotAyyar. 
of three to four acres. 

Jassids were reported to have done some damage to groundnut at Mr. Ghosh 
Kaiiki Farm, near Ranchi, in September 1915. I visited the Farm at 
that time and found some green Jassids still on the plants. Mr. Dobbs 
said that there had previously been a large number of these insects. 

1 found, on examining the plants, that the undersurfaces of the leaves 
were discoloured as if scorched ; at that time the attack was over and 
the plants were recovering to a great extent. No control measures 
luid been applied. 

Boring in the stem of groundnut we have Sphenopfera arachidis Fletcher. 

[■■ South Indian Insects,” pp. 298-299, figs. 141, 142] which has been 
called amchkUs because it attacks groundnut especially, although I 
may note that this name is a nmnen nudum. In Madras it is known as 
ver-pnehi in groundnut-growing districts and in South Arcot especiallv 
it is often a serious pest. It is an insect which requires further investiga- 
tion. pending which we can only advise destruction of attacked plants. 

Some years back Sphe}wpt€ra arachidis was found at Hagari in the Mr. Ramachandra 
Eellary District. In that district it is not a serious pest and onlv^ao. 
appears sporadically. The people pull out the affected plants and 
destroy them. 

Tlii.s insect occurs in Bombay also. In 1914, in an isolated plot of Mr. Jhaveri.. 
groundnut, some plants were found dying. On cutting up the affected 
plants, this borer was discovered inside the stems. It has never been 
reported as a serious pest in Bombay. 

The seeds of groundnut are attacked by Aphanus sordidiis South Mr. Fletcher. 
Indian Insects,’' p. 483, fig. 368] whose habits we had occasion to notice 
before under Sesnmum. Its habits as regards harvested groundnut 
crops are much the same and this insect is often found in verv larire 
numbers on harvesting-floors. 

The adult bug occurs on the groundnut plants in the fields and Mr. Ramachandra 
probably sucks the sap of the shoots and leaves. Rao. 

^ es ; that is noted in mv book. It is, however, on the harvested crop Mr. Fletcher, 
that the hug becomes a pest. I do not think we know anything about 
its early stages and where thov are passed. 

The roots of grouirdnut are attacked by a few insects, amongst 
wluchare;— 

AnomaJu. 

Termites, 

Dorylus orientaJis. 

Gonoceph alu m eJougaium. 
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Anomah grubs sometimes injure groundnut roots but we have no 
exact information about the species concerned or the real amount of 
damage done. 

Termites also often attack groundnut below ground and may do a 
good deal of damage, but here again we want to know a great deal more 
about the species of Termites concerned— probably it is usually a species 
of Mierotermes—and whether quite healthy plants are attacked or only 
those which are sickly or dying from other causes. 

At Cawnpur Termites are bad on groundnut, and at times large 
patches are attacked. Crude Oil Emulsion is used with success in the 
irrigation water on the Cawnpur Farm. 

Crude Oil Emulsion was used in the irrigation channel at Jliajhar, 
Eohtak District, Punjab, and putting the Emuhsion in a bag. as is 
generally advocated, was found of no use. A man was then placed at 
the head of the channel to mix the Crude Oil Emulsion thoroughly witli 
the water with his hands ; this was found successful. At Jhajhar, 
Termites are so bad that groundnut cannot be grown there. 

In the Hill Districts of North-East India oil-cake is put in pits before 
tea-plants are transplanted into them. This saves the plants from 
termite attack to some extent. 

Dor>jh(S orieiftaJis was reported in June 1911 as doing damage to 
earlv-sown groundnut at Shahabad, Hardoi District, United Provinces. 
In this case termites were also implicated. 

Gotwcephibim elo^tgatffm has been rc])(jrted from Cawnpur, the adult 
beetles being found on groundnut, but it seems doubtful whether tlie 
beetles were on the roots or were really doing damage. 

Niger Seed [Giiizotia abfjssiHica). 

[Kliorasrin — Hind,] 

We have notes of a few pests on the leaves of Nifier Seed 
Agrolis jhmmntra. 

Pefigea capemiii. 

Pbisia orichdeea. 
akrotogonus. 

? Pachnephorus. 

Agrotis jlfinumtm seems to occur chiefly in the Punjab. 

The caterpillars cut off young .shoots in the Punjab. 

We have already dealt with A. flammatra under gram. We want 
to know more about this insect before we can recommend any effective 
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coiitrol’ineasurcs, beyond of course such general methods as grubbing 
up the caterpillars. 

Perigea capensis [“ South Indian Insects/’ pp. 376-377, fig, 239] of 
which a coloured plate is now in the press, has been reared on Niger- 
seed at Pusa and in Madras, but is not much of a pest of this crop. We 
shall come to it again presently under safflower. 

Plumi orichdJcea has been found on Niger-seed at Pusa but is not a 
i-egiilar pest of this crop. 

Chroiogonm attacks young plants especially and the ordinary control- 
method by bagging is applicable. 

In the ihinjab Chotogonm and other grasshoppers do considerable Mr, 
damage to Niger' seed, 

A small beetle, which is probably a Pachnephoms, is also reported Mr 
from Nagpur a.s eating the leaves, but we do not seem to have much 
information about it. 


Sunflower (Hdknthifi cinnum). 

Sunflower was grown experimentally at Pusa some ten vears a^m 
but ap])arently was not a success. We have records of a few insect 
pe.'^ts which attacked the plants then. That was before ray time here 
and I do not quite know why the experiments were given up. Sunflower 
is grown extensively in sonic places, as in the South of Russia, for oil 
derived from tlie .seeds, and I should have expected that it would do 
well in some part.s of India. It is not grown, so far as I know, except 
as a garden jilant but, if it slioiild be taken up on anv scale as an oil- 
seed plant in India, it will be as well to kiiow what to expect in the 
pest line. You will find a short account of its pests in Pusa Bulletin 
No. P) Treatment and Observation of Crop Pests on the Pusa Farm *'), 
pp. 16-11, but wo can add a few other insects to tlie list. On the leaves 
are found 

E'^tigmene hdiim. 

Ammcid JincoVi. 

Tangmecui^ imPeus. 

1 1 - pusfulafiis. 

,, bJaiidus. 

Dkerisia ohlifiua attacked sunflower very badly at Pusa in 1905. 

I be plants were sprayed with Lead Arsenate with rather bad effects 
but later on tltc caterpillars were hand-picked with better results. Tlie 
first lot of caterpillars are stated to have come onto the sunflower 
plants ‘‘ after leaving the wild nettle on ay Inch they had been breeding ” ; 
fhe moral of which would seem to be Clean Cultivation. In the case 


M. M. LaL 
Fletcher. 
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of batches of eggs and young larvse, whilst still gregarious, hand- 
picking should be done. 

Estigmem laciinea and Anmcta lineoh are also said to have occurred 
at Pusa in 1905 together with Diacrisia. Our collection contains a good 
many E. laciinea reared then, but no A. lineola, so that the latter record 
requires confirmation. The same treatment as for Diacrisia should 
afford control, 

The wee\nls, Tanymecus indicus and MyUocerus ll-piistulatus and 
hlandus, also occur on sunflow'er leaves but are scarcely pests. 

Amongst sucking insects, we have a record of Dohjcoris indicus, 
but this insect has a very wide range of foodplants and is scarcely a 
pest. 

At Pusa the sunflower heads were bored by 
H el Mis obsoleta. 

XantJiotrachelus superciliosus, 

„ faunus, 

„ perlatus. 

Stathmopoda tkeoris. 

Of these, Heliothis obsoleta seems to have done most damage according 
to the Report which I quoted just now. The badly affected hea<ls were 
picked off and those slightly affected were washed over with Crude Oil 
Emulsion. 

The species of Xanlhotrachelus also occurred in the heads but are 
not referred to in the Bulletin, as they were only recently identified, 
and I had a note on them in Bulletin N‘o. 59, Note No. 27. 

Stathmopoda theoris seems to be a mere rubbish-feeder and not a real 
pest. 

Safflower (Carthamus tinctorius). 

[Kusnm—Wmd.] 

Safflower is grown to a considerable extent, partly for dye obtained 
from the flowers and partlv for oil e.xpressnd from the seeds. In some 
districts, as in Bihar, the young leaves also are used as a vegetable. 
The plant is attackc-fl bv a few insect pests. 

On the leaves we find 
Perigea eapensis. 

Tanymecus irdioc^. 

Perigea capensis is usually a minor, but occasionally a serious pest 
of safflower, eating the leaves and also the capsules. The insect is 
described and figured in “ South Indian Insects,” pp. 376-377, fig, 239 
and a coloured plate [exhibited] is now in the press. When I was at 
Coimbatore we had rather a bad attack of this caterpillar on safflower 
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and sprayed with Lead Chromate without any success, but a subsequent 
spraying with Lead Arsenate was quite effective. Pupation takes place 
in the soil so that ploughing after removal of the crop is indicated to 
kill any pupai in the soil 

Tanymecus indicus has been 'reported on safflower at Nagpur but 
does not seem to be a regular pest of this crop, although it is possible 
that ii ; : ly times damage young plants by nibbhng the germinating 
shoots [see Fauna of India, Curculionidae, Vol. I, p. 100]. 

LapJiygma exigua is sometimes a major pest of safflower in the Mr. Khare. 
Central Provinces. 

The capsules of safflower are sometimes attacked by Heliothis obso- Fletcher. 
leta-, which has been reared on safflower at Pusa, Coimbatore and Lyall- 
pur. We have already dealt with this insect several times, and I do 
not think there is much more to be said about it in this connection. 

A few sucking insects attack safflower : — 

Dolgcoris indicus. 

Monantkia ghhulilera. 

Aphids. 

Dolycoris indicus South Indian Insects,” pp. 470-471, fig. 347] 
is a very general feeder and is usually quite a minor pest of any crop 
on which it occurs. 

Mo7mnthia glohulifem [“ South Indian Insects,” p. 486, fig. 371] 
sometimes occurs on safflow^er but is a very minor pest as a rule. 

Aphids are sometimes bad. I saw a very bad attack of Aphids at 
Dharwar in February 1912. The species usually concerned is probably 
Macrosiphm sonchi. 

Boring in the stem and shoots are a few flies but we know little 
about them. 

In Burma the shoots of safflower are attacked at Mandalay by fly Mr. Shroff, 
maggots. I have brought some specimens [exhibited]. 

It seems to be quite a new pest. We do not know it at all. Mr. Fletcher. 

We also have a record of a fly-maggot found in safflower stems at 
Mandia, in the Central Provinces, but I have not been able to get the 
species identified as yet. 

In the Ceiitrol Provinces there are two kinds of flies which attack Mr. Ratiram. 
safflower. In the case of one species the maggots bore into the stem 
and kill the plant ; in the case of the other the maggots are found 
attacking the seeds on the plants. 

There seem to be three dipterous pests of this crop but we seem to Mr. Fletcher* 
know remarkably little about any of them. None has been noticed 
at Pusa so far. 



98 PROCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 


The next group of plants which we will consider includes the 

MALVACEiE. 

The first w^hicli we will take is 

Cotton (Gossypium spp.) 

on which we find a very large number of insects, of which some are 
serious pests. We will take pests of cotton seedlings. 

Cotton seedlings are attacked chiefly by grasshoppers and crickets. 
On our list I have 

Brachytnjpes portenlosus. 

GryUodes mehnocephalas. 

Chrotoyonns spp. 

Epm'omid famulus • 

Atractomorpha cren ulata, 

Laphygma exigiia. 

Thrips, 

Atadogasfer finitimus. 

Brachytrypes portenfosus has been dealt with in Vol. IV, No. 3 of 
our Entomological Memoirs. It is not especially attached to cotton 
but, \vhen these crickets are present in large numbers and young cotton 
plants are available, considerable damage may be done. The preda- 
ceous w'asp. Sphex lobatus. preys exclusively on this cricket and checks 
it to some extent. 

GryUodes mehnocephalus seems to occur chiefly in the Punjab, at 
least as a pest, and has been reported as attacking young cotton plants 
in May and June as an occasional major pest. It is controlled by light- 
traps and the burning of fires at night at the corners of the fields. 

ChrotogoiiHS of various species occur everywhere and eat back the 
vouiig seedlings ; they are best dealt with by bag-nets. 

Epacromia famulus Soutli Indian Insects,'’ p. 525, fig. 117] sonio- 
times attacks yomig cotton plants. This grasshopper comes freely 
to light, and light-traps and fire^ may therefore be tried against it. 
It seems to be found throughout India, from Madras to the Ihinjab. 

Atractomorpha crenulafa is rather a minor pest of cotton. We shall 
come to it again, later on, under tobacco. 

Lopkygma exigiia occasionally attacks cotton seedlings but i.s not 
a regular pest of cotton in India. 

Thrips are sometimes found on young cotton but we seem to know 
very little about these insects. 

Aiactogaster fmilimus [“ South Indian Insects,” p. 333, fig. 191] is a 
weevil which has appeared in Ramnad and Tinncvelly in October in some 
years and done considerable damage by devouring cotton seedling^- 
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I do not think there is anything to add to what has already been pub- 
lished about this insect. ^ 

In Burma, at Mandalay Brachytrypes, Gryllodes and Chafers have™, „ 
done very serious damage to cotton seedhngs, so much so that the culti- 
vators had to grow Sesamum after the attack. 

GrylM^' Mr. M. M. M. 

In the Umted Province, s, gras.shoppers do a lot of damage to cotton m n •. 
seedlings at Cawnpur. David. 

In Northern tlujarat Anmcta moorei does a lot of damage to early 
sown varieties. The egg-masses are collected from the leaves and tL 
caterpillars are hand-picked. 

Coimktor^"' 

Ayyar. 

We will go on to the insects found eating the leaves of cotton-plants. 

There is a long list, but most are unimportant as regular pests 
Solenofsis gemimta. 

Sylepa derogata. 

Pkgcila viluseUa. 

Comophila erosa. 

Duwnsia ohliqua. 

Estignmie kdinea. 

Pencollia ricini. 

Acontia graelki. 
mdJrae. 

,, intersepfa. 

Tamrhe itotnbilis. 

opaJitwides. 

PekmiH {Reniigift) nndnUj. 

Enproctis fruterna. 

LiOiocoUet}}^ trid rch a . 

B KccuJafrU loroptila. 

Aindcxpister fi n itim us. 

Mgdocerns 1 1 -imsUihius (mucuhsm), 

?, tmufimarinus, 

M discolor, 
suhulosus. 

Tanymecus hispldus. 


„ pnnceps. 
Astycus hteralis. 
Cyrtacanthacris ro n area. 
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Solenopsis geminata South Indian Insects,” pp. 274-27li, fig. 112] 
is an ant which perhaps we might have taken under “ seedlings,” It 
nibbles young leaves and buds and may do damage even to killing back 
young plants. It has also been noted to damage leaves and seedling?^ 
of briiijal, Cajaniis indims and Aikmthfs^ but does not seem to have 
been noticed on cotton ou^ide of Madras. 

Sglepta derogaia [“ South Indian Insects,” pp. 4!M-135, tab. 35] 
occurs throughout India. Burma and Ceylon and is probably the most 
destructive pest of cotton as regards the leaves of the plant. On native 
cottons it is a minor pest, but exotic cottons are especially liable to attack 
and considerable damage may be done, especially in the case of experi- 
mental plots of new varieties. In such cases it can be dealt with by 
spraying with a stomach-poison but in the case of field-crops control 
is most elficieiitly done by removal of the rolled leaves or simply b\- 
squashing caterpillars in the rolled-np leaves on the bushes. 

In the Punjab Sylepta is bad on the exotic varieties of cotton. 

In Burma I have noticed the same thing. 

In Bombay also it attacks the exotic varieties. The cultivators do 
nothing to check the pest. 

PJiydia injuselk South Indian Insects,” pp. 428-429, tab. 31] 
attacks the topshoots which wither and droop. It is a minor pest as a 
rule, occurring as a rule only on young plants, the insect disappearing 
when the flowers appear. The a fleeted topshoots may be hand-picked. 

Cos 7 nophih erosa South Indian Insects,” p. 391, fig. 257] occurs 
throughout India as a sporadic pest of cotton. As a pest it seems to 
occur chiefly in AVestern India, but we have records of this species on 
cotton from throughout Southern India, Dharwar, Poona, Jalgaon 
(Khandesh), Bassein Fort (Bombay), Surat, Ajmer, Narshingpur, Cawii- 
ptir and Pusa. It is not attached solely to cotton but has been reared 
from bJiindi at Lvallpur, Pusa and Surat, and at Pusa from Hibisev.s 
camahinaSy Sida cordifolia, hollyhock and iirid. Lik(i SyJepla, it seenl^^ 
to exhibit a marked preference for exotic cottons. The larva* are best 
controlled by hand-picking. 

Cosmojihdri is bad sporadical I>' in Bombay, ('otton was veiv 
serionslv attacked once in Khandesh and it was observed that the lower 
leaves suffered more than the upper ones. The cat erpi' la rs were para - 
sitiml by a Tachinid fly. 

In the Punjab Cos^r^ojthda ema is veiy^ common but it lias never 
given us any trouble. 

In Berar it was VQvy serious in 1907. Hand-picking was done fei 
four or five day.s, and Tacliinid flies checked the pest afterwards. 
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Why was not hand-picking carried on ? Was it not found success- Mr. Fletcher, 
nil t 

Hand-picking was done only in the beginning but later on the crop Mr. Ratiram. 
grew very luxuriantly, because it had been manured with night-soil, 
and the coolies could not get inside the plot. 

Has anyone noticed that Cosmophila uttsicks any particular varieties Mr. Fletcher, 
of cotton ? 

The variety grown in Gujarat is less attacked than the mgketum Mr Jhaveri 
vaiiety grown in East Khandesh. 

Have you anything to say about the hand-picking of these caterpillars ? Mr. Fletcher, 

The caterpillars can be easily dislodged by shaking the plants and Mr. Jhaveri. 
tlien the caterpillars which have dropped to the ground can be crushed. 

That is what I wanted to bring out. Mr. Fletcher. 

Dmrisia ohliqua sometimes attacks cotton in districts where it occurs 
and may do a good deal of damage when it is allowed to get out of hand. 

Prompt picking of eggmasses and young larva?, combined with clean 
cultivation, should be quite elective checks. 

EsUgmene lactinea [“ South Indian Insects/'* p, 368, hg. 230J is 
(iccasionally found on cotton but does not seem to be a regular pest. 

Pericallia ricini [“ South Indian Insects,” pp. 370-371, fig. 232] has 
txeu reared on cotton in Madras but is not a pest of cotton, 

Acmtia graeUsi [“ South Indian Insects ” pp. 385-386, fig. 249] is a Mr. Fletcher, 
very minor pest of cotton and is more commonly found on hhindi. We 
have records of its occurrence at Coimbatore on Cambodia cotton and 
at Shripur (Bengal) on cotton-flower. 

Acontia malvcc may occasionally be found on cotton but we seem 
to have no records from cotton, so it is evidently of little importance 
a? a pest. 

Aconlia intern p(a also is not definitely known to occur on cotton 
but, as it feeds on bhimh and Sida, it may be found on cotton also at 
times. 

Tamche notahilis occurs tliroughout the Phdns of India as a very 
minor pest of cotton. 

TaracJie nitidvh South Indian Insects,’' pp. 381-382, fig. 243] 
occurs commonly throughout the Plains of Iiul’a and is an occasional 
minor post of cotton. 

Tamche opalinoides [" South Indian Insects,” p. 382, lig. 244] occurs 
m Central and Southern India as a very minor pest of cotton. 

All these species of Acontia and Tamche are potential rather than 
actual posts of cotton but may possibly occur sporadicallv as pests in the 
same way as Comophila enm. 
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Pdamia {Pemigia) umlata lias been noted at Nagpnr on cotton as a 
vety minor pest. It occurs more commonly on leguminous plants and 
is not likely to be much of a pest on cotton. 

Euprocti^ Iraferna occurs throughout India, Burma and Ceylon, and 
we liave records of it as reared on cotton in Madras and at Lyallpur 
and Poona. It is a polyphagous species, not likely to be a regular pest 
of cotton but liable to occur occasionally. 

LiihocoUetis triarda is a small Gracilariad motli whose larva niiiie.s 
cotton leaves. It has only been noticed at Pusa so far as I know and 
can hardly be looked on as a pest. 

Buccidafrix loxoptik is a small Lyonetiad moth which was reared at 
Attiir, Madi’as Presidency, in June 1907 from larva? found eating small 
holes in Ieave.s of Camvonka cotton. It has not been noted in India 
since then or from any other locality, but I call your attention to it 
liecause it is possible that it may prove to be a pest. Tliis species was 
only described comparatively recently by Mr. Meyrick [Exotic Micro- 
/ep/dopfem,L,209]but it was described from examples sent from Zanzibar, 
where the laiAa was found damaging cotton. Whether it was intro- 
duced into Zanzibar from India or vice rersdi or whether it is a widely 
distributed species, we do not know, but certainly in Zanzibar it has 
proved a pest and we have it occurring in India, so it may turn up here 
also as a pest. I might add that in a recent number of the Journal 
of Economic Entomohgg you will find an account of an allied species, 
Bveadotrix thnrberielk, which l^a.s recently been noted as a pest of 
cotton in California. 8o that if you find a small caterpillar eating holes 
in the leaves of cotton in India we should like to know more about it. 

Atocfogcister finilvnus we have just dealt with under the head of 
seedlings, but it sometimes injure.s the leave.s of more mature plants a.s 
well. 

Of the species of Mijllocci'u.s on our list, M. iranmanms [Fauna 
oj India, Cumdnmidae, \ol. I. p. 337, fig. 102J seems to be iittarjied 
especially to Zhyplws and Dallmrgia but lia,s also been found on cotton 
at Pusa. doubtle.ss .a.v a mere casual visitor ; M. discolor [Favna oj Imho, 
Ciifculmidac, Vol. Lp. 348, fig. 106] is widely distributed in India and 
has a wide range of foodplant.s and has a Iso hceji found at Pu.sa on cotton, 
hut is not a pest so far as we know ; M. snkdosns [Fauna oj bnlin, 
Curcvlmidm, Vol. f.p. 3.36] wxuirs throughout Madras, Bengal and the 
United Provincc.s on Znifjjhis .and Casvurina and lias also been noted 
at Pusa as a ca.sual visitor on cotton. 

Myllocern!^ lEpusluktus, under which name is included the variety 
waJosm, Dc.sbr.. is eoinmon throughout India on a large variety of 
foodplants and is often abundant on cotton, of which it Is a reguar 




Myllocmis ll-fuitvktns {macuZwiw). 


Figs. 1 and 2 show the grub, and 
Fig. 3 the hind end of the same ; 

Fig. 4 shows a pupating gmb inside the pupal cell ; 

Figs. 6 and 6 are the front and the back views of the pupa ; 
Fig. 7 ia the adult weevil enlarged, utd 
1^. 8 is the same, naturr,! size, eating a pigeon pea leaf. 
Oatline figoiee show the natural sisea. 
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minor pest. Its lifeiiistory is shown on a coloured plate issued last 
year. The most effective control is by shaking the weevils oh the 
affected plants onto cloths or into trays and tlieri dropping the catch 
into oil and water. 

Tanymecus hisfidiis, Mshll. [Fauna of hidia, Curculionidae, I,p. 98, 
fig. 24, L] is known from Bihar to the Punjab and has been found on 
cotton at Kohtak, but it is of no importance as a pest of cotton. 

Tanymecus 'princefs, Fst. [Fauna of India, CvrcuUomdae, 1, 97, 
fig. 24, 1] occurs from Bengal to Surat and North Kanara. At Surat 
it was found on cotton leaves, but wt do not know it as a pest of cotton. 

AsUjeus hteralis is sporadically abundant at Pusa on cotton and 
has also been found on cotton at Cawnpur and Nagpur. It appears 
to be universally distributed throughout Pidia and Buriiia but does 
little damage to cotton as a nde. Control when abujidant, as in 
Mijllocerus 11-puslulatus. 

Cyrfacanihacns ranacea ['^Soutli Indian Insects/' pp. 530-531, 
fig. 424] is common in cotton fields thougliout India and undoubtedlv 
does some damage at times by eating the leaves, but it is scarcely a pest. 

When sufficiently common, it can be cauglit in bags or hand-nets. 

In Nadiad there is a grassliopper which is a sporadic pest. It occurred Mr. Jhaveri 
ill 1913 and 1914. I am not sure of its identitv. 

The flowers of cotton are attacked and eaten by various Tdeloid and Mr. Fletcher, 
Cotoniad beetles. The habits of all are verv similar as regards damage 
and when in sufficient numbers they can be collected by hand or in 
Land-nets. 

We will take next the insects injuring cotton buds 
Dasyneura gossypii. 

(j elech in yossy pielln. 

Earins fabia. 

insukna. 

Dasyneimi gossypii was originally brought forward as a cotton-pest 
III India in South Indian Insects ' where it is described and figured, 
pp. 363-3(il, fig. 223, as Conianuia sp., and it has since been described 
[Lnnadian Enlofuoloyfsl, 19115. 29-30 1 by i)r. Pelt as Dnsyneura gossypii, 

I do not think there is mucli to add lo tlie account alroadv given. This 
species has only been noted so far at Coimbatore, the larvie boring in the 
buds wliich wither and fail to expand. It i.s probablv widelv distributed 
in India hut is ea.sily overlooked, so I draw vour attention to it. 

This gall-Hy occurs in Mysore also in cotton-buds. Sir, Krmhi Han- 

nan. 

Gekchm gossypidia and the species of Eanas also damage tlie flower- Mr. Fletcher, 
buds of cotton but will consider them under the heading of Bolls. 
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Attacking the bolls and seeds of cotton we find 

Earias fabia 
,, insuhnn. 

Gekckia gossi/piella. 

Anatrachyntis simplex. 

Heliotkis obsokta. 

T)ysdercns cingulatus. 

Oxycaremis leeliis. 

Alphilohms picens. 

Both species of Earias have acquired a considerable economic litera- 
ture in India. The latest account is given in “ South Indian Insects,” 
[Earias insulana, pp. 384-385, tab. 22 ; E. fabia, p. 385, tab. 23]. In 
Southern India fabia is rather commoner ; in the Punjab insuhna is 
much commoner than fabia in the Western Districts, but in the Eastern 
part of the Punjab fabia and irmlana seem to be equally common. The 
damage done, however, is identical. In the aggregate both species 
must cause an immense loss to the cotton crop of India, but it is in the 
Punjab that this damage is most projiounced, and in some years it is 
very serious indeed running into a loss of several million pounds sterling. 
As the Punjab is so much concerned, perhaps Mr. Madan Lai will tell 
us about Earias in that Province. 

In the Punjab Earias (both species, but principally E. iasakiai) 
attacks the cotton plant every year. In some years the attack is more 
serious than in others. We have not worked for many years on this 
pest but the observations made so far show that there are two factors 
which exercise a check on its abundance, namely, the early monsoon 
rains and the presence of the parasite. If we have early monsoon raitis 
in .June and July, the early broods are destroyed more or less. a.s the 
affected buds and flowers drop down onto tlie ground. 

But are not the larva) found boring in the shoots during the early 
stages of the attack ? 

They do attack the shoots but not to the same extent a.s they do 
the buds and flowers. The rain has an effect only on tlie afTected buds ^ 
and flowers which fall of! the plants especially after a hea\j shower 
of rain. 

In the later stages of grovth of the plants, in Aiigu.st and September, 
the severity of the attack depends on the presence or absence of the 
parasite. If the parasite is present in the field, then the attack is less ; 
if the parasite is absent, then the attack is more. 

Can you give u.s any dala regarding the factors controlling the abund- 
ance of the parasite ? 
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I c?innot say anything very definite as to the conditions under which Mr. M, M. Lai 
we fird more or less parasites. But their occurrence generally depends 
on t}<e preceding winter. If the winter is severe, it seems to affect the 
pare^ites and in the following summer their numbers are less. 

In that case the control of the bollworm can be attained by reiiitro- Mr. Fletcher, 
dii^tion of the parasites. This has been done to some extent, I know, 

9/id we have sent living parasites (Rhogas) from Pusa to the Punjab 
during the last two years with this object in view. Can you tell us what 
has been done in this line in the Punjab ? 

We receive the parasites from Pusa in June and July and liberate Mr. M, M. Lai 
them in the parasite -breeding plots and in this way we get them estab- 
lished by the time the cotton is in boll. The parasites do not seem to 
attack the bollworm in the buds and flowers quite to that extent as 
they do when the caterpillars are in the bolls. When the parasites 
get well established in the parasite-breeding plots, we remove the affected 
bolls and place them in parasite boxes which are sent out and placed in 
badly affected cotton-fields. But, before despatching, we make abso- 
lutely certain that the parasite boxes contain the parasites in them. 

About what date do you have these parasite boxes ready for distri- Mr. Fletcher, 
bution in the affected fields ? 

Bv the second week in August wc get the parasites established and Mr. M. M. Lai 
from that time onwards we begin to distribute them, until about Novem- 
ber. 


How is the distribution of these boxes carried out ? jjj Fletcher 

We train a number of Agricultural Assistants to help us in the work Mr. M. M. Lai 
of distribution of the parasite boxes in the districts. Last was the 
first year in which we distributed these boxes on an extensive scale 
throughout the Punjab. We took up this work in four di.stricts iu 
which the Agricultural Staff was able to carry it out. The fii'st lot of 
para.<<ite boxes was sent out from Lyallpur to each of these districts, 
in which it was placed in bollworm-affocted cotton-fields and left for a 
fortnight ; at the end of that time, affected cotton-bolls in the adjacent 
area were collected and placed in other parasite boxes and distributed 
further. Each District Staff was given one hundred of the parasite 
boxes and these were used over and over again, because all the parasites 
leave them within fifteen days. When the parasites wore established 
the boxes were refilled with bollwomi-affectcd bolls and distributed 
again. 

^\ere these secondary sendings of boxes, sent out by the District Mr. Fletcher, 
gncultural Staffs, examined to see tliat they actually did contain 
the parasites ? 
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You cannot always be sure of that because the District Agricultural 
Staff is ]iot trained to do this. But we take care that several of the 
primary plots do contain the parasites ; we examine the affected bolls 
and see that the parasites are present. We have to take our chance 
as to whether the parasites are present in the boxes sent out from the 
secondary plots. 

Have you any data regarding the percentage of bollworm attack 
before and after the use of these parasite boxes 1 

Last year it was taken before the boxes were placed in the fields 
and we obtained the percentage in some cases. It was fairly high and 
showed a tendency to go higher, from 15 per cent, to 20 per cent, and 
from 20 per cent, to 25 per cent., and figures like that. That was before 
we used the parasite boxes. After the parasite boxes were used, the 
percentage of attack remained constant for some time and then slowly 
began to decrease. Of course, it was impossible to get exact figures. 

How did you obtain the figures you liave given i 

One can easily take the percentages from plots in which the para- 
sites have been hberated and compare them \nth tho.se of areas in which 
the parasites have not been introduced. 

How many boxes did you use ? 

About 2,000 boxes were used altogether. Each District Assistant 
was given 100 boxes which he used five or six times over, Actually 
about 100 boxes were in use at one time. 

You really think that the parasite-boxes did good work 1 

The conclusion we have arrived at is that by the use of the parasite - 
boxes the attack of bollworm is generally lessened. Whore tlie para- 
site-boxes are not u.sed, the attack is always bad. 

I think that a great deal more investigation is required before we 
can .say much definite about the real value of these parasites. Our 
experience at Pusa, in breeding these parasites under the mo.st favour- 
able conditions, in .special plots which arc kept full of E<irm\ is that 
the percentage of parasiti;jation is extrctiiely low. less tlian 10 per cent, 
in the case of cotton and only about 12 per cent., rising to 21 per cent, 
at the most favourable time of the year, in the case of boll worms 
feeding in fMmsrhus. If the percentage of parasitization is 

so low' it i.s difficult to see how so great an effect on the bollworm attack 
on cotton can follow the liberation of the parasites. The conditions 
may, of course, be different in the Punjab but, as I just said, we want 
to know a great deal more about this mutter. 

Another point is the identity of the parasites concerned. Wlien this 
work was first taken up it was supposed that there was only one species 
of Rhfxj<fs, R. lejroyi, parasitic on Efirio)^ in India. A closer examination 




1, Eggs laid singly mi a caterpillar. 

Fig. 2. Yming larvs feeding on the bo^ (4 a caterpillar. 

Fig. 3. A fuU*gro»n larva, aide view ; 

Rg. 4. A nearly fuU-grown larva, doraal view ; 

Fig. 5. Cocoons; 

Fig. 6, Cocoons from which the adtdto have emerged; 

Fig. 7. Pupa of a female, dorsal view ; 

Fig. 8. Pajm, ventral view ; 

Fig. 9. Adult, male ; 

Fig. 10. Adult, female. 

Fig. 11. Middle part of Thorax (rneso-stemuni} of female; vmitral view. 
Ail figures are magnified ; the outline sketches show the natural sized 
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of the material available shows that we have apparently at least five 
distinct species of Rkoga^ parasitic on Earias fahia and E. insulana. 

Of these, one is probably RJiogas lejroyi, another is apparently identical 
with R. kitcheneri, described by Dudgeon and Gough [Agric. Journ. 

Egypt, III, p. 108] from Earias insulana in Egypt, and the other three 
are probably undescribed species. We have sent specimens to Washing- 
ton to Mr. Brues for exact identification, but this has not been received 
yet. Of course, the fact that more than one species of Rkogas is con- 
cerned is not a matter of interest merely from the systematic point of 
view ; it is a matter of some moment in considering this question of 
parasitization of Earias by Rhogas and it complicates the question immen- 
sely. Here again our present knowledge is very defective. We want to 
know which of these species are concerned as effective checks on Earias 
(if any of them are). It may turn out that only one is really important 
and, if so, we want to know which one. Then there are other points. 

For example, in the very same number of the Agricultural Jourml of 
Egypt in which Dudgeon and Gough described Rhogas kitcheneri they 
note that it was also bred in Egypt as a parasite of Ephestia cautella. 

Does any Rhogas, effective in India as a check on Earias, parasitize any 
other common insect on which we can breed it more readily than on 
Earias ? At present ^Ye do not know, but a more thorough investigation 
of the subject might well bring to light many facts of this sort which 
could be utilized. I may add that the coloured plate, issued under the 
lumie RJiogas lelroyi, shows a RJiogas which docs not agree with the 
description of lejroyi as given by Dudgeon and Gough and it is probably 
a distinct and undescribod species, although we have specimens from 
Lyallpui which agree fairly well with the description of lejroyi. I may 
also rail your attention to the fact that this is one of the numerous cases 
in which systematic work must form the very foundation of any applied 
work in economic entomology. 

Besides the use of parasites, have you tried any other methods of 
control of cotton boll worm in the Punjah ? 

Handpicking of the affected buds, flowers and bolls used to give the BIr. M. M. Lai. 
best results but experience has shown us that it is a very tedious measure 
to adopt oil any large scale, and it is very difficult to induce people 
privately to handpick their affected plots. They prefer to have bad 
cotton rather than none at all. For the last two years we have been 
tnaking some experiments by mechanical aid, shaking the plants by 
dragging a rope over them and irrigating the held afteinvards. Cotton 
13 mostly grown in irrigated areas. Dragging a rope over the top portions 
of the plants gives very much the same effect as a strong gust of wdud 
will give. The idea Is that all the affected buds and flowers will drop 
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down when the rope is drawn over the plants. After that, when the 
field is irrigated, this gives the same effect as a shower of rain. In this 
way we reduce the attack in the early stages. When we irrigate the 
field, the attacked buds and flowers drop and rot in the standing water ; 
we have collected many of these fallen buds and flowers and found the 
bollworms inside, and these bollworms are drowned in the irrigation 
water. By this means a large area can be gone over with comparative 
ease. 

What time of year do you do this ? 

In the Punjab cotton is generally sown in March and it remains in 
the field until November or December. We get a number of buds in 
May, but the cotton-plants are not much attacked before June or July, 
after which bolls begin to be formed. It is therefore when the later buds 
and flowers are present, in June or July according to locality, that this 
control-measure may be carried out. 

At this stage of the discussion it seems desirable that a few wovils 
may be said as to the facts which led to the idea of sliaking the cotton 
plants artificially and then submerging the fallen affected buds and 
flowers and bolls by irrigating the area. 

In the year 1911 there w^as a bad outbreak of the Cotton Bolhvorm 
in the Punjab, and I had the good fortune of having been deputed there 
by the Imperial Entomologist to study the pest. 1 reached there in the 
last week of August and started forthwith three experimental plots 

(1) the “ treated plot,’' /.e., tlie plot from which all affected buds, 

flowers and bolls w^ere periodically picked off and di's- 
t roved, ^ 

(2) the " untreated plot,’' t.e,, the plot which W’as left to itself and 

in which no remedial measures wore adopted against the 
pest, 

(3) the “ parasite breeding ” plot, i.e., the plot in which the 

para.sites of the cotton bolhvorm were encouraged. 

The next step taken w*as to ascertain ihe condition of these pluts 
from an entomological view-point and for this the following method was 
devised 

Two centra) rows of cotton plants wore selected in a field ; all the 
buds, flowers and bolls on a plant (commencing from one 
end) were counted and then tlic tuimbiT of damaged buds, 
flowers and bolls on the .«ame plant was noted. The next 
plant in order was then dealt with similarly. This opera- 
tion wa.s continued till the total number of buds, flowers 
and boll.s examined reached up to or so. Loss per- 
centage was finally calculated. 
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In this way on 26th August 1911 the loss percentage in the plots 
selected for experiments was determined and it was found to be nearly 
25 per cent. On the night of 30th August 1911 at about 10 o’ clock a 
terrible dust-storm moving with a tremendous velocity passed over 
Lyallpur. The houses were shaken to their very foundations and no tree 
was left uninjured in the station. The storm was followed by a heavy 
shower of rain which was recorded as over two inches and a half in the 
town. On the following morning, ie., 31st August, the loss percentage 
ill the plots had to be ascertained again, and it was found to have fallen 
down to 9 per cent, in one and to 11 per cent, in another. Several 
countings were made but with the same results, This evidently showed 
that the storm accompanied by heavy rain on the night of 30th August 
had some beneficial effect on the standing cotton crop at Lyallpur. 
My detailed observations on this point have convinced me that some 
connection does exist between heavy rainfall and decrease in the number 
of Cotton Bollworms. I shall try to explain now how it happens. 

It is a well known fact that buds, flowers and newly-formed bolls of 
cotton affected by the Bollworms wither and fall off the branches. I have 
seen that in case they remain on hranches a mere touch of the hand or a 
rough shaking of the branch is sufficient to make thein drop to the ground. 
Now when a storm blows over a cotton field on which the standing plants 
bear 25 per cent, damaged buds, flowers and bolls on them, the result 
will be that a major portion of the injured buds and flowers will be 
thrown off the plants. Again, the Bollworms from these fallen buds 
will crawl out and climb on to other healthy plants near which they may 
happen to lie and thus intensify the damage. But matters will be 
different if soon after the storm there should be a heavy rain. If the soil 
is not very pervious water will stand in the field and drown all the fallen 
buds and flowers. The w'orms inside them will either get suffocated 
and die or get wet and develop some fungus growth which will prove 
fatal to them. Some caterpillars leave the buds and flowers and, being 
iniabic to get to other plants, die. 

To inquire into this point further, I visited certain places which had 
experienced similar atmospheric variations on the night of 30th August 
BBl. I calculated the damage due to Bollwoim in those localities to be 
In^tween 9 and 10 per cent. There was nothing authentic on record to 
show to what exteiit the plants wuue damaged prior to the advent of the 
storm and rain, consequently I had to rely on the results of local enquiry. 
The Zaildar.s and Lambardars assured me that the loss was much 
gicater before than at that time. 

Clue ])oint more to make my views clear on the subject. The small 
catcrpillar.s on hatching out from the eggs feed (1) inside the cotton 
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shoots which wither and turn browD, (2) in the buds which wither or 
fall off to the ground, (3) in flowers which also wither and fall and (4) 
lastly inside the bolls which they destroy by eating the seeds and filhng 
them wth excrement, but when newly formed bolls are attacked, these 
also drop to the ground. Thus it is clear that there are three stages in 
the growth of the cotton plant when caterpillars are likely to be thrown 
of! the plants if the branches are shaken, either naturally as during a 
storm and a heavy shower of rain, or by artificial means. These stages 
are (1) when the plants are throwing out buds or (2) flowers and (3) when 
flowers are just turning into bolls. The affected buds, flowers and newly 
formed bolls fall to the ground and with them the caterpillars which 
feed inside them. The caterpillars which are inside the shoots or inside 
such bolls as are in advanced stages of growth, are not at all affected 
this way, for the storm may bend but shall never break ” the tender 
shoots, and the large sized bolls have the stalk sufficiently developed, which 
keeps them firm and intact on the branches. 

Thus it will be seen that according to this theory the good resulting 
from rain is governed by three factors First that a heavy rain should 
follow a \vind storm, secondly that this should happen at a time when 
the bollworm is chiefly in the cotton buds, flowers and young bolls ; 
and thirdly the soil should not be very pervious. When and w^here 
these three circumstances combine the cotton crop is bound to be bene- 
fited. 

In the South-West Punjab the annual rainfall is poor and is very 
scanty during the summer months ; but the land is visited by rather 
frequent dust-storms during this period of the year. The cotton crop 
there is grown under irrigation and there is no dearth of water on account 
of the excellent canal system, The cultivators get water for their areas 
according to turns which have been fixed by the Canal Authorities. 
But if the cultivators could get water for irrigating their fields just after 
a heavy wind- storm the effect produced would be very similar to a heavy 
shower of rain succeeding a storm and consequently would be beneficial 
to the standing crop. This appears to be rather difficult to arrange 
as there would be considerable technical difficulties put forward by tlie 
Irrigation Department. The next best step thought of, therefore, was 
to produce artificially the same effect as that of a wind storm by artifi- 
cially shaking the plants just before irrigating them. And this is quite 
possible. I bad to return to Piisa and as winter had set in I had to 
mention it in my report only as a suggestion of line of work to be taken 
up next year, by the Assistant Professor of Entomology, Agricultural 
College, Lyallpur. I am glad to learn that he did take up this line of 
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inquiries, and the results of his experiments and observations you have 
just now heard from him. 

We have heard a good deal about Earias, but there is one other line Mr. Fletcher 
•of work that we have been doing at Pusa and that is the question of rela- 
tive intensity of attack on various kinds of cotton. We have got cotton 
-of various kinds from practically all cotton-growing tracts in India and 
have been growing them here in parallel rows and keeping careful counts 
of the relative amount of infestation, whilst several species of Hibiscus 
and other malvaceous plants have also been used for comparative tests. 

The figures of these trials are not yet ready and I think it is rather early 
to discuss them, as the experiments require to be repeated and checked, 
but the question of immune varieties is one that you might keep bej^re 
you in considering the control of pests such as Cotton Bollworm. 

Has anyone anything more to say about Earias jabia or E. insulam ? 

How are the living parasites sent from Pusa to the Punjab ? mj, Ramakrishna 

Ayyar. 

They are sent in small postal boxes [a specimen exhibited] made of jir pjetcher 
strong cardboard pierced with small holes, such as are used for sending 
out silkworm eggs. The boxes are lined with fine muslin or gauze and 
inside the boxes are placed the newdy-formed cocoons of the Rkogas. 

The afiected cotton-bolls or Hibiscus pods or shoots are collected and 
cut open and the Earias larvae taken out and those which are parasitized 
are kept until the parasitic grubs have spun up ; they spin up on pieces 
of paper or on the bracts of the affected bolls or similar material and 
the cocoons are removed, together with the surrounding material to 
which they are attached, and this is suspended in the box by threads. 

The pupal period is about five to seven days, according to temperature, 
and the adult flies may emerge in the boxes on the way but are kept in 
by the gauze lining and usually reach in a living condition. 

If the affected bolls are sent by post, we find that the result is not 
satisfactory, as tlie weight of the bolls crushes the Earias larva? and any 
adult Rhogas which may emerge en route. 

The unparasitized Earias larva? are reared out and the moths liberated 
ill the breeding plots to provide host-material for the parasites. 

Mechia gossypteUa- [“ South Indian Insects,” p. 454, tab. 42] occurs Mr. Fletcher, 
throughout the Plains of India, Burma and Ceylon as a pest of cotton, 
serious in most localities, especially so in the United Provinces, Punjab, 

^nd North-West Frontier Province. In all districts exotic 


varieties seem most subject to attack. The larva bores into the bolls, 
teeding on the seeds and spoiling the lint, and also does some damage 
to buds and flowers when bolls are not available, but when bolls are formed 
t ese are much preferred. Many of the attacked bolls drop off and 
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there may be considerable loss of crop from this, or the bolls open prema- 
turely and the fibre is short and comparatively useless. The oil content 
of the attacked seed is seriously lessened also and the germination is 
also affected if the seeds are used for sowing. 

GekcMa gossy^iella was first described from India in 1842 and is 
probably endemic in India. It has since been introduced into other 
cotton-growing areas and has proved a serious pest, apparently worse 
than it is in India as a whole. It was apparently introduced into Egypt 
about ten years ago, probably in so-called ginned cotton (containing 
a high proportion of seed) imported from India. Li Egypt it has spread 
and increased until it has become a most serious pest of the Cotton crop. 
A most voluminous Report on its occurrence in Egypt has recently been 
issued bv Mr. F. G. Willcocks, a large quarto volume of over 300 pages 
on this one insect. It is impossible to summarize this now but the book 
is placed on the table and I recommend those who are interested to have 
a look through it. 

Gelechia gossyfiella has also been introduced into Hawaii and has 
proved a pest to cotton there also, and a good deal has been written 
about it. One interesting fact is that Mr. Fullaway has reared G. (jossy- 
fiella in Hawaii from Thesfesia ])opuhiea, which is a common tree in 
India and may perhaps serve as an alternative foodplant here also. 
Anyway, I draw your attention to the possibility of this. 

G. gossypiella is attacked by a good many parasites. In India a 
Braconid was reared at Surat and is figured in “ Indian Insect Pests ” 
[p. 95, fig. 107] under the name Urogader depressariw, but I thiiik that 
is only a manuscript name of Ashmead’s, never published. Rkogas, 
whether of one or more species or of which species, I cannot say, has 
also been reared in India from bolls attacked by G. gossypiella but possibly 
Earias may have been present also. In Egypt Willcocks has given, 
pp. 233-269 of his Report on Pink Boll worm, a list of the parasites met 
with, and in Hawaii Swezcy has listed the parasites of this species [Proc. 
Ent. Soc, Hawaii, III, pp. 101-109.] This is a subject on which we want 
to know more in India. 

Another subject on which we require more information is the various 
alternative foodplants on which Gelechia gossypiella may breed in India. 
Our series includes examples reared from cotton buds, flowers and seeds 
from various localities in India and also specimens bred at Pusa from 
Hibiscus ahelmschus, and also one Pusa specimen labelled '' on holly- 
hock.’’ Whether this last was bred or not I cannot say ; it is an example 
of the inconclusive information to be derived from an incomplete method 
of labelling, about which I spoke in my opening address to you. Amongst 
other likelv food-plants are other species of Hibiscus, Abulilon, Eida and 
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Bcmbax. It will add to our knowledge if any of you can discover addi- 
fonal food-plants of G. gossypklla in India, One use that we can make 
of such a knowledge is to use such alternative food-plants as trap-crops 
hut that IS not a method which is likely to he of much use in India on 
any scale because there is a great danger that the trap-crop will not be 
destroyed cither at all or at the right time. Another way in which 
.such a knowledge will bo u.seful is thi.s-that if we find any wild plant 
suchas &daor Abnhlon, acting as an alternative host-plant whcii 
cotton 13 not in the ground, we can de.stroy such plants and thus help 
to reduce the numbers of the pest. With regard to this, however, in 
the case of G. gossi/piella we must bear in mind the possibility of a very 
long resting period of the iarvai in cotton-seed. In mv opcniim 
address I called your attention to Willcocks’ experiment 'in Eoyiit 
when larvae from mfe.sted bolls collected in November 1913 <rave"ns- 
to moths as late as the end of August 191.5. These observations mav 
not hold good in India but here again we arc fared bv our want of 
e.vact knowledge of the life-history of the insect concerned, and here 
aeain you can all help to fill up this gap in cur knowledge. Meau- 
whi e we shall be on the .safe side if we assume that the same condition.s 
hold good m India as in Egypt and that the pest can be carried on from 
year to year, or even from one year to the second year thereafter, bv 
rc.stmg larv® m {a) the fields them.selves, e.g., in old dropped bolls, 
fragments of cotton plants, etc., in the soil, (h) the newh-sown seed' 
whilst It IS also quite possible that the insect may also carry on’ 
hreeding in the off-season for cotton in Hibiscus spp.’and hollyhocks 
and perhaps in wild malvaceous plants such as Sida spp., Ahufiha 
indicum. and Thespesia populnea. 

Control must therefore provide for all these means of perpetuation of 
the pest, and may be divided up roughly into the following headiugs 
(1) Culdmtion Methods. 

(«) Removal and destruction of all old broken, worthless bolls 
before and during the harvest period. Frequentl}’ these 
are left on the bushes as not worth picking, or if picked 
are thrown a\\ay, thus providing suitable breeding places 
for Gelechia. 

{h) Thorough removal and destruction of old bushes and all 
fragments of same immediately after harvest. Goats and 
sheep, if turned into the fields, will help in destroying any 
bolls left after last picking. 

W Removal from adjacent areas of all wild or cultivated nialva- 
ceous plants which serve as alternative food-plants for 


K 
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Gelechia. This is especially necessary when cotton is not- 
available for food. 

(d) Irrigation of areas which have been under cotton, if practi- 

cable, ii\ spring after crop has been removed. If the soil 
is wetted when the temperature is high, many larv.'O restiiiir 
in the ground arc induced to abandon the rcsting'Staifr., 
come to the surface, pupate and emerge as moths. 

(e) Early maturing varieties are less exposed to attack, an,! 

sowings should therefore be made as early as possible. 

(2) Methods for use with seed. 

If infected seed is sown, subsequent infection of the resulting crop 
can only be expected. It is therefore of importance tu 
destroy the resting larvae in the seed before sowing. Tliis 
can be done in various ways : — 

(а) For small quantities immersion for 5-10 ininute.s in hot 

water (130° F.) is efficient. 

(б) Exposure to Sun’s heat (about May, when really hot) i> 

effective for small quantities spread thinh^ so that even- 
seed is reached. A temperature of 50^ C. for a shon 
time is fatal to the larvre. 

(c) Fumigation with Carbon Bisulpliide or Hydrocyanic Acid 
gas is also effective, but a proper vacuum apparatus i: 
really required to attain the best results and fumigatioa 
is hardly possible to the cultivator. In the case of 
cultural Stations, wlu're fumigation could be a])plicd t i 
seed on a large scale, in combiiiatio!) with the i.s-u' 
of pure seed to the cultivators, tliis method deserves trial 
in India. 

{(J) Stoi'Rge of cotton seed (either s\irplus after sowing. f"r 
crushing, or fur running and setting gins) is a lugbiy 
dangerous |)rocceding. 

Anatrachfinlis simpkx has I'cen bred from cotton- bolls on vaneus 
occasions but, so far as I can make, is merely a rubbish {(Mah’r and ti"' 
a pest. It is referred to in South Indian Insects/’ pp. 158- 15b, fig. -t'l. 
under the name Pjiroderces earincelta, but Mr. Mevrick has since tbeii 
founded the gJuius AnoJrachj/nfi.s a.s separate from Pi/roderees and herd 
Wal.singham has informed me that he has re-examined his typo of siwphr 
and considers that it is identical with coriarella, Snellen ; so that hotb 
name.s of this species have been changed, 

AiHitrachifrftis falcatclk ha.s also been bred at Pusa from cotton shoots 
but this also is juobably a rubl)ish feeder and not a pest of cotton. 





Oti^eum 


1, a cotton aeed (enlarged) from which the lint has been removed to show the 
eggs ; ^ere u one newly hatched nym^ on it. 
h'ige. 2 to 7 diow the developmmit of the nymph into the adult bug. 

Fig. 8, a side view of the adolt bug tn ouHbe. 

Hg. 9) an open cotton boll yrith bags On it. 

Ail hgures are magnified. The small outline figures diow the natural aizee. 
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HeliotMs ohsoUa has attained notoriety in America as the cotton 
boll-worm of that part of the world, but it is very curious that in India 

it has never been noticed as a cotton pest. It does occur on cotton but 

rather as a curiosity than as a pest, and that is about all we can say 
about it. It has been roared at Pusa on cotton-bud and cotton-boll 
at Khandesh and Dhulia on cotton-buds, at Nagpur on cotton-boll’ 
It is curious and interesting to find this great difference in its preference 
for food exhibited by this insect in India and the United States, but we 
shall come to a parallel case when we come to consider Phthorimm 
opercuklh which attacks stored potatoes in India but has never been 
noticed on tobacco leaves, although in North America and South Africa 
this same insect is well-known as a pest of tobacco in the field Fact.s 
of this sort require to be borne in mind especially when we come to con- 
sider the results which may follow on the introduction of insects into 
new countries or localities. 


Dysdercus cinguMiia [ South Indian Insects,” p. 48t, tab. 46] occurs 
everywhere in India and Burma and is sometimes a serious pest of cotton. 
It IS found on numerous other malvaceous plants, /M/scuf, Ahulihn, 
AUhm, Thespesia, Bomiax, etc., and often occurs in very lar^e numbers’ 
the immature nymphs cliLstering in raas.ses and forming masles of vivid 
scarlet conspicuous at a great distance. When found in masses like 
this they are fairly easily dealt with by spraying, squa.shing, or burning 
them en mm. On cotton plants they can be collected bv .shakiim 
mto trays or into the tin funnels, fitted with a bag, as used in' the West 
Indies. They may also be attracted to collections of cotton-seeds 
paced among the cotton-plants, and large numbers may be obtained 
111 Is \\a}. If the .seeds are wrapped in wire gauze or wire-nettin« 

ihX; iz 

A.S regards the actual damage done, we require to k' ow more. The 

uga suck the sced.s and must damage them a.s regards their oil-couteiit. 

tlw O-'iperimented with Dijsderciis on Bombax seeds as regards 

spm! T ^ut the experiments were a failure, as all the 

kent as ™ V r“n'"''‘'1 seeds 

all equally failed to germinate. 

cotton '’'■".'/"'""IS is found cvervwhoro. At Poona M 

iamusliii £ m water for a few hours and then enclosed 

plants Tt and there amongst the cotton- 

of! into attrarted largo numbers of buns which were shaken 

vessel containing kerosijie oil and water and the ba^s put 

again, ^ ^ 


down 
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In the Punjab, at Lyallpiir, this bu" is found congregating in large 
numbers on fallen leaves during the early hours of the morning. These 
can be collected and destroyed. 

OxycQrenKS Mns [“' South Indian Insects,” pp. 482-483, fig. 36?j 
is a minor pest of cotton, usually occurring on old open bolls and living 
upon the extremely small amount of juice that they can suck from 
ripening seeds. The life-history is shown in a new coloured plate, now 
in the press, and of which an advance proof ‘s placed on the table 
[exhihifed]. Like Ihjsdercus, it is not confined to cotton hut is fouiul on 
various other malvaceous plants, such as hollyhock. H'lbiscus spp.. 
Ahutihn and Thes]K‘sia, but in all cases this insect seems only to be 
found in old, dried pods. In the case of cotton, eggs are laid on tlie 
seeds inside the lint, but this only occurs in the case of old, opened bulk, 
or bolls to which access can be obtained by means of some injury suck 
as a hole of exit of Eanas. 

As regards control, no old open bolls should bo left nn]>lncked on 
the bushes ; this will prevent breeding to a large extent, M hen the butr 
is present in numbers, it may be collected in tr ys or tin funnels ovfw 
which the affected bolls are shaken. 

The chief damage done is not so much to the plant itself as l.y 
crushing of the bugs (chiefly nymphs) when the cotton is ginned, so tkt 
the lint is stained. 

Ox}fcaremis was very bad once at Cawnpur on stored seeds and iin- 
ginned cotton. Those were exposed to the sun and the bugs died. This 
liappened, of course, in summer. 

AlpJMm ficem has recently been reared from cotton seeds at 
Pusa. It is not a post of the bolls on the plant, so far as we know, but 
apparently may attack the seeds kept for sowing and thus be of some 
small importance to the out-turn of the next crop. 

Wg now come to the various sucking insects found on the cotton 
plant. Here again wc have a long list but few are of any great import 
ance 

A'yhs gossyfii. 

Emjmsca sp. 

Tdranychus (elarius, 

Eriofliyes sp. 

Mackmoia flaniii(E. 

LyycBUS 'pandurus. 

Eerinelha awjur. 

Cla vigrallfi horrent . 

Euryhrachys totr*,entc8a. 
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Pseudococcus {Daclyh'piiLs) virgatus. 

» j> nifce. 

Ceroeoccus htbisci, 

Saissetia (Lecanium) nigra. 

Chionasfis sp. 

Afhis gossyfii [“ South Indian Insects/' p. 499, fig. 388] is common 
on cotton in most districts but is rarely a serious pest, being kept in 
check by predaceous insects. It is fully described in Indian Insect 
Pests ” (pp. 110-111) and in Bulletin No. 10 (pp. 1-2), and I do not think 
there is much more to say about it. In the case of small experimental 
plots it can be checked by spraying if it appears in any numbers but 
this is hardly practicable on a field scale, when we must leave the natural 
enemies of this Aphid to keep it in check. 

A species of Empoasca is common on cotton and seems to be especially 
prevalent and destructive in the Punjab. This species also is described 
in “ Indian Insect Pests ” (pp. 108-110) but we have not yet been able 
to get it named up definitely. 

Will you tell us about it in the Punjab, Mr. Madan Mohan Lai ? 

At Ly allpur Empoasca was once serious on American cotton. The Mr. M. M. Lab 
leaves of this variety of cotton are not hair}% consequently the attack 
is serious on this variety. One plot was sprayed with Fish-oil Soap and 
it decidedly improved after spraying, .\nother point observed was that 
the weaker plants suffered more than the healthy ones. The leaves 
curl up as the result of attack. 

In the case of the attack of Empoasca on tea microscopical exami- Mr. Andrews, 
nation of the attacked leaves reveals that the leaf-cels are congested 
considerably as the result of the attack and this restricts the flow of the 
sap ; the leaves are consequently stunted. 

At Poona Empoasca has only been noticed on one occasion in any Mr niarArj 
numbers on exotic cotton. ’ 

As regards the sporadic way in which Empoasca may occur I can Mr. Andrews, 
tell you of a case which happened with the Empoasca found on tea. 

A plot of 32 acres, right in the middle of a block of 5,000 acres of tea- 
bushes was seriously attacked by Empoasca. No one could tell where the 
insects had come from. The attack came on at the end of Julv ami 
cleared up in August. Since then it has never reappeared. 

Can }ou tell us anytliing about the life-history of this Empoasca on Mr. Fletcher, 
tea ? 

The eggs are very small, oval, and arc laid on the surface of the jjr Andrews 

leaves of tea. 

In the case of Empoami on cotton, the eggs are inserted in the tissue Mr, Ramachardra 
« the leaves, Kao. 
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There is evidently considerable diversity of habit in the different 
species and that affects control methods. Eggs laid on the surfaces 
of leaves could be got at by sprays, whereas those thrust into tissues 
would probably escape. 

Teiranjjchns teJariiis is one of the “ Red Spider ” group of mites, 
but the exact identification of all these mites in India requires to be 
checked. The mite now under consideration is not uncommon on cotton 
at times but is hardly a serious pest. 

A species of Erioyhyes also occurs on cotton, especially in Southern 
and Western India. 

It is sometimes serious on cotton leaves in Northern Gujarat and 
I tried a lime-sulphur wash to which soap was added, and the whole 
mixture diluted in the proportion of one in fifty of water. The sprayed 
plots looked much better after the treatment. 

In Madras Eriaphyes has been noticed on cotton leaves. 

I am afraid that spraying is not practicable on a large scale. 

Mach(prota phniticB [“ Indian Insect Life,” p. 733, tab. 79] occur? 
commonly on cotton at Pusa and does some damage by stunting nnv 
growth oi the plants. It does not seem to have been noted elsewhere. 

Lijgmis pandnrus [“ South Indian Insects,” p. 481, fig. 365] occurs 
commonlv on cotton, sometimes in considerable numbers, and may do 
damage at times, but it is not definitely kno^vn to be a pest. 

Serinetha QWjur occurs commonly on cotton plants but is not known 
to be a pest. It has been stated by some observers that it sucks seed? 
in the same wav as Dysderciis, but this has been denied by others and 
its exact feeding-habits seem to require further investigation. 

Clavigralla horrens and Eurybrachys iomentosa are sometimes found 
on cotton in some numbers, but are scarcely pests. 

Psewhcocoffi iDriclylojyivs) viryalus [‘’South Indian Insects,” p. 
fig. 398] occurs on the leaver ^d young shoots of cotton but is of little 
importance as a pest. 

Pseifdococcvs {Daiiylopius) rupee South Indian Imsects,” ])p. 500 ul*t 
fig. 397] also occurs on cotton in a similar way. 

CerococcHS hibisci was originally described by Green [Agricultimil 
Department, Entomological Memoirs, II. 19-21, t. 2 ff. 2-4] from oxanipk^ 
on branches of Hihiscys liliifimm from Bombay and on cotton a Fu?-l 
I t has since been figured and described in “ South Indian Insect?, 
p. 508, fig. 395. It is a conspicuous golden-yellow scale found on the 
twigs and stems of cotton and Ihbisctis and the affected plants nun 
easily be removed in case of a bad attack, although this .scale is generally 
kept in check by parasites. 
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In Burma Cerococcus hibisci is rather bad on cotton on the Experi- Mr. Shioff 
mental Farms. I have never seen a serious attack of this insect in a 
single cultivator’s held. I have used Crude Oil Emulsion with success 
as a spray against this pest. 

Saissetia {Lecanium) nigra [“ South Indian Insects,” pp. 514-515, Mr. Fletcher, 
fig. 403] occurs fairly commonly on cotton, and individual plants or 
small patches of plants may be very badly attacked, the stems i nd 
branches of the plants being literally covered with the scales. The 
appearance of an attacked branch is shown in the figure in my book. 

The attack is usually very localized and can easily be checked by 
removal and destruction of the affected plants and any adjacent ones 
which are likely to be infected. 

In M}'sore this Scale attacks the cotton plant and was very bad on Mr. Kunhi Kan- 
one occasion. 

The last Scale on our list is an unidentified species of Chionaspis Fletcher, 
which is occasionally bad on cotton at Pusa, but Ave have no record of 
its occurrence elsewhere. 

We now come to the in.sects found boring in the stem of cotton-plants 
Sphenoptera gossijpii, 

PempJwres affinis. 

Alcides (ffjaher. 

,, leopard us. 
jabriciu 
Zeuzera cofjea^. 

Splwhoptera gossfipH [/' South Indian Insects,” p. 298, tab. 8] is 
widely distributed in India but seems rather localized as a pest, lu 
Madras it is only known in the Bellarv District, in the Central Provinces 
it seenis to be worst in Berar. ajul in Bombav it is a serious pest in the 
Surat district, but in the other parts of India, although it mav occur. 

It does not seem to be much of a pest. Tho life-history has been described 
in Indian Insect Pests.” pp. 100-103. and there is not much to add, 

Control is best attained by prompt destruction of all attacked plants, 
which wither and are (|uite Jioticeable. 

In Berar SphiHoptera gossypu was \ erv serious about seven vearsago, Mr. Ratiram. 
hut the demomstration of uprooting and burning the affected plants 
has been very successful. The damage has now been reduced to a very 
great extent so that noAvadays avc find only about one plant attacked in 
a thousand. 

In Surat this pest is very serious, but the removal of the affected Mr. Jhaveru 
plants has been found to be very successful. The pest is chiefl}' noticed 
in the young crop. 
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Sphenopfera gossypH occurs in the Punjab also, but is a minor pest. 

It is found in Mysore also, near the Dbarwar side, 

Pempheres afjinis. The life-history is described and figured in South 
Indian Insects,” p, 339, fig. 198, and the damage done to cotton is shown 
in figure 199. It is referred to under tlie name Phylaitis 
sp. in Bulletin No, 10, page G. At Pusa it has been found in cotton, 
bhindi {Hibiscus esculenius)^ and there is also a record of it as foiuid 
in Cannabis stein, but it seems doubtful whether this was really Cannabis 
or Hibiscus cannahinus in which it has been found at Coimbatore. 

The distribution of this insect iii India seems to be very little known. 
We know it from Pusa in Bihar and from Coimbatore and Cuddapali 
in Madras. Probably it is more widely distributed but has been over- 
looked. 

As regards damage, this may be serious. At Coimbatore in 1912-l:i 
a large proportion of the Cambodia cotton plants on the Farm was 
attacked and about twenty-five per cent, succumbed, being broken off 
by the wind. More recently, the attack has been much reduced but the 
cause of this reduction seems rather doubtful. It may perhaps be a case 
of selection, the seeds of the unattacked or less attacked plants surviving 
each year being used for the next year's crop ; or it may be due to a 
reduction of the numbers of the insect in tlie area, owing to regular 
destruction of attacked plants— but on the other hand the arca.s under 
local cottons all around the Farm are full of this insect ; or it may be 
merely a reduction in numbers due to natural cau.ses. 

As regards control, no really .satisfactory method has yet been 
found. The badly attacked bushes, which break in the wind, should le> 
removed regularly and destroyed. Painting of preventives, such ii.s 
Crude Oil Emulsion, on the stems of young plants, is impracticable on a 
field scale, We tried the effect of Cnide Oil Emulsion on the yourn: 
plants at Coimbatore but the results were not very conclusive. 

Sonie'^'ork on thi.s weevil has bin^n done at Coimbatore during tin' 
last two years. Will you tell us about it, Mr. Bamachandra Rao ? 

Pernphms affims i.s a specific pest of cottmi. It is cliiefly found at 
Coimbatore. The egg is generally laid in the .stem just belovTthe epider- 
mis. The gnib bores into the stem and, due to the irritation cau.siMl. 
a swelling i.s formed. The young plants succumb to the attack and plants 
with the.se swellings oftoji break down in high winds. Cambodia cotton 
i.s more liable to attack than other varieties. 

A larger percentage of Cambodia plant.s break off as the result of attach. 
And as regards control ? 
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As regards control puUing out and burning the affected plants has Mr. Ramaehandra 
been found very useful. Rao. 

At Coimbatore Pemfheres a/finis is found in Hibiscus canmbinm 
also. 

Akides affaber has hitherto been mixed up with A. leojjardus and the Mr Fletcher, 
account of the latter in “ South Indian Insects/’ pp. 338-339, fig. 197 
refers wholly or in part to affaher. The habits of the two species seem 
very similar. 

Alcides a;ffaber occurs at Coimbatore and bores in the shoots of cotton Mr. Ramakrishaa 
and hkindi. A. l^opat'diis is not found in Coimbatore. Ayyar. 

Akide.<} leopardus has been reared at Pusa from larva? boring the Mr, Fletcher, 
shoots and stems of cotton-plants. It is scarcely a pest. 

Alcide^s labricii is another weevil, with a black thorax and dark 
reddish-brown elytra with interrupted creamy stripes. We have a 
record of it from Nagpur " on cotton/’ but I do not know whether it 
was reared or whether it is merely another example of defective labelling. 

Zeuzem coffeie [“ South Indian Insects/’ p. 116, hg. 323] very occa- 
sionally bores into cotton-plants but is not a pest of cotton in India. 

It lias been noticed in cotton in Ceylon and Burma. 

A few insects have been noted to damage cotton-plants by gnawing 
the bark. These are : — ^ 

Cwlosterna spinafor. 

Episomus lace.rtn 

Culostenia spinntor[“ South Indian Insect.s/’ p. 325.. fig. 180] has been 
recorded occasionally to cat the bark of cotton-plants but is not a re-^ular 
pest of cotton. ^ 

Episomm lacerta ['‘South Indian Insects.” pp. 327-328. fig. 181] 

also occasionally nibbles the bark of cotton-bu.shcs, but is Marcclv a 
pest. 

The root.s of the cotton-plant are attacked by 
Termites. 

Myllocerus 11-pusfuhtu.^, 

Termites of various species will attack any cotton-plants that are 

injured or unhealthy but thev are scarcelv regular nests of healthv 
phnts. * - o I 

The larva? of Myllocerus lEpustuhtus^ whose life-liistorv is shown 

the coloured plate issued last year, live in the soil and feed on small 
roots of varioiLs kinds. The adults may therefore damage the leaves, 

t e larvae the roots, of the cotton-plant and the insect is thus doubly 
although it is difficult to estimate how much damage is done below 
around. The adult weevils can be collected and destroyed and this will 
reduce the damage by the next generation of larvje. ' 
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That completes the insect pests of cotton, I think. Has anyone 
anything more to say about cotton-pests before we go on to bhindi ? 

In the Central Provinces, some experiments were tried at Telinkhedi 
Farm regarding the control of Earias on cotton by the use of bhindi as 
a trap-crop. Three plots were sown, one with cotton and bhindi^ the 
second with cotton alone, the third with cotton and bhindi, each at a 
distance of one to tw^o miles from the others. In the first plot the affected 
pods were destroyed and in the third plot this w'as not done. . The loss 
percentage in plot No. 1 was about 5, w'hilst in Nos. 2 and 3 it was about 
25. 

There is no doubt that bhindi is useful as a trap-crop for Earias, 
provided that the affected pods and the trap-crop are properly destroyed 
at the right time. The difficulty in practice is to get this done. What 
happens is that the cultivator finds that he is getting an eatable or sale- 
able vegetable from the bhindi plants and he will not destroy 
these plants. A control method of this sort may he all right on Oovei n- 
ment Farms or on limited areas under proper supervision, but I tliiiik 
we should be very chary of recommending trap- crops of this sort on a 
large scale without a great deal more investigation on the subject. 

Bhindi [Hibiscus escuJentus). 

The insect pests of bhindi and of other species of Hibiscus are. geno- 
rally speaking, very similar to those on cotton and in most cases they arc 
identical, and it is as alternative food-plants for cotton-pests that tlu 
plants are chiefly of importance. So, as we have already discussed 
these insects under cotton, w'e need only run over them again vciv 
briefly. 

Bhindi seedlings are attacked by — 

Pack n eph mis i m press us . 

Agrotis JIammatra. 

Parknephorus impressus has been noted at Pusa aiid Agrotis Jlfiwntaiin 
is chiefly of importance in the Punjab. 

Bhindi leaves are attacked by : — 

Sgkpta derogata. 

Acmdia intersepla, 

„ mahcB. 

,, transversa. 

Cosmophila erosa. 

Helcystogramma hibisci, 

Atmetonychus peregnnus. 



PROCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 12 

Mylloceriis 11-pusiiilatus, 

„ viridanus. 

„ blandus. 

Nisotra sp. 

Mites. 


Sylepla derogata occurs commonly on bhiiidi in all districts. Tte 
larva! roll the leaves, as in the case of cotton, and may be handpicked. 

Aconlia intersepta has been reared on hUndi at Nagpur, but is not 
known as a pest, 

Aconlia malva has been reared on bhindi at Surat and A. tmnsmsa 
at Nagpur but they are scarcely pests. 

Cosmopkila erosa has been reared on bhindi at Pusa, Surat and Lyallpur 
but is rarely a pest. 

Helcysiogramma kibisci has been reared at Pusa on bhindi but is not 
a pest and seems to be attached to Hibiscus rosa-sinensis as a rule. 

Abnefmychus feregrinus [Fauna of India, CurculionidcB, Vol. I, 
pp. 112-113, fig. 37] is known from Bengal, Bihar and the Punjab. It 
was found at Anibala on bhindi but is not known to do any damage to 
this plant. 

Myllocerus ll-pustuJalus occurs throughout India and is sometimes 
found on bhindi leaves in small numbers. M, viridanus w'as found on 
bhindi at Shoranore, in Malabar, and M. bkndus at Pusa, but neither is 
known as a pest. 

An unidentified Flea-beetle, probably a species of Nisotra, occurred 
at Moulmein in September 1914 in large numbers on bhindi and was doing 
considerable damage. In this case it was a serious pest, but we do not 
know any more about it. 

Mites occur on bhindi, chiefly in Madras, as a minor pest. 

Mites attack bAindneaves at Coimbatore and the a fleeted leaves 
becoine discoloured. Ayyar. 

The flowers of bhindi are eaten by Meloid and Cctoniad beetles.®'* 
Oxgcelonia versicolor has been noted in West Khaiidesh and 0. aJbo- 
punctata at Pusa. Those beetles arc easily controlled bv collection by 
hand or in haiid-iiets. 

The pods of bhindi arc attacked by 
Farias jabia. 

>1 insukna. 

Hehothis obsohta. 


We have just now dealt with these two species of Farias under cotton 
and there seems no need to say any more about them now. 
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Ileliotkis obsokta was found boring bhindi pods at Pusa in January 
1916, but it must be regarded as a rarity on this plant and has never 
been noticed as a pest. 

Various sucking insects occur on bhindi 

Eurijbrachys tomeniosa, 

Dysdercns dngulatu^. 

Oxycarenus Icetus, 

Corizus rubicundu^. 

Jassids. 

Aphis malvce,. 

Saissetia (Lecanium) nigra. 

Pseudococcus {DactyJopius) nipcp. 

„ „ drgatus. 

Eurybrachys tornentosa has been noted on tender shoots of bhindi at 
Nagpur and Aurangabad but it is not a pest, I think. 

Dysdercus cingulatus occurs on bhindi in large numbers and must be 
regarded as a pest. 

Oxycarenus Icetus occurs in old, dry pods in the same way as it does 
in cotton-bolls, but probably does little damage to the plant, 

Corizus rubicundiis is found in some numbers on bhindi and is pro- 
bably a minor pest. 

Jassids occur in all districts and are said to attack the bhindi crop in 
Bombay during the monsoon but we do not know the species concerned 
or much about the attack. 

Jassids occur on bhindi leaves in Gujarat. 

In the Central Provinces bhindi plants are attacked by Jassids at 
Nagpur. 

Jassids occur on bhindi in the Punjab also. 

Aphis malm has been found on bhindi at Pusa but scarcely as a pest. 

Saiiselia [Lecanium) nigra occurs more or less casually on bhindi 
but is also scarcely a pe.st. 

Psendococcus (Dacfyhpius) nip^re and virgatus occur in small number^ 
on the .stems and shoots, but rarely give trouble as pests. 

A few boring insects attack bhindi ; — 

Sphenoptera gossypii. 

Alcides sp. 

Pempheres affinis. 

Robica honesta. 

Sphenoptera gossypii occasionally bores into bhindi in the districts 
in which it occurs but is not a regular pest of bhindi. 
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Abides We have a record of Abides kopardus as huni on bkindi, 
but the Pusa CoHection contains no examples reared from this plant and 
the record requires coufirination. 

Pempheres afinis occurs in bhindi plants at Pusa and is probably 
more widely distributed, but overlooked. It does not, however, seem 
to do much damage in hkindi. 

Rohicci honestQ is a Lamiad beetle which has recently been bred at 
Mandalay from bhindi. 

At .Mandalay a couple of grubs of Robica honesta were found boring sbioli 
ill the stems of Hibiscus esculentus and castor. 

At present, then, we can hardly call it a pest. Any more pests ofju 
bhmli ? . 

Eelworms are getting quite serious in certain tracts of the I’unjab, Kr M M Lai 
especially round about Lyallpur. Young as well as well-grown plants 
are injured. Bhindi and cotton are liable to their attacks. 

ItozEM.n {Hibiscus Sabdarijja). 

_ The posts of Rozelle are very .similar to those of bhimli on the whole, jj, Fletcher 
but there are one or two differences so far as we know at pre.sent. 

The top-shoots are attacked by Phijcila infusella, so that this Hibiscus 
is an alternative food-plant for this cotton-pest. 

The leaves are eaten by larvae of CosmojMa erosa and Sykpta dero^ 
gala. 

As regards the pods, it is w'orthv of note that up to date we have not 
bred either Earias or Gckchia from Eozelle. 

Ampadi {Hibiscus cannahinus). 

[Gogu—^hdv^s.] 

Here again the pests arc very similar to those on cotton and bhindi 
and need not detain us long. 

The flowers are attacked by Zonabris pustukta in Madras and pro- 
bably by allied species in other districts. 

The leaves are eaten by 

E H proct is scint ilk n s. 

Diacrisia obliqua. 

TekJiinia violet. 

Phycita infuselk (top-shoots). 

Cosmophik erosa. 

Nisofra madurensis. 

Dereodus masks. 

Myllocerus IPpusluJalus. 
n discolor. 
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Eu'prociis scintillans [“ South Indian Insects/^ p. 399, fig, 268] is 
occasionally serious on gogu in Madras, but is usually a minor pest of 
little importance. 

Diacrisia obliqua may occur on this plant in districts where this 
insect occurs as a general pest of low-growing plants, but ambadi is not 
grown vcr}^ much in the districts chiefly troubled with Diacrisia. 

•Telchinia violce has been foimd in Bihar as an occasional minor pest, 
but is of no real importance. It feeds also on a wild Passion-flower 
{Modeca folmata). 

Phijcita wjuseUa is found in the top-shoots but is scarcely a pest. 

Cosmophih erosa may occur on the leaves as a very occasional pest, 
usually minor. 

Nisotm 7mdurensis [“South Indian Insects/’ pp. 310-311, fig. 160] 
has been noted as a minor pest in Madras. 

Dereodus mastos [Fauna of India, CnrcuUonid(F,\o\. I, pp. 124-125, 
fig. 41] has been found on gogu at Coimbatore but is not a pest so far 
as we know. 

MyUocems ll-piisluhius has been found on ambadi at Pusa and 
Poona and probably occurs in all districts as a minor pest. 

Mylhcerus discolor has been found on gogu at Coimbatore but is 
probably not a real pest. 

Sucking insects found on Hibiscus caimabinvs include 

Dijsdercus cingulaius 
Oxycarenus latus. 

Both of these occur in much the same way a.s on hhindi and need not 
be mentioned further. 

In the Central Provinces both these bugs occur on the pods in very 
large numbers. 

Boring insects in the stem of Hibiscus cannabinus include 

Akides leo])ardus 
„ afjaher 
Pempheres affinis. 

Akides ler/pendvs seems to occur chiefly in Northern India, all our 
specimens being from Eibar. The ian-a boros in the shoots and stems 
and may be a minor pest, but w'c seem to know very little al)Out it. 

Akides afjaber occurs in gogu stems at Coimbatore in DecemIxT- 
Febniary as a pest. Probably it occurs throughout Madras but we 
do not know its exact distribution. 

Pewpjkcm affinis also breeds in stems of Hibiscus cannabinus and 
this plant serves as an alternative foodplant. It is not of any great 
importance as a pest in this plant. 
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In the Punjab Earias insukna attacks the fruit-capsules of this Mr. M, M. LaL 
plant, which is grown to some extent round about the sugarcane plots. 

We have never found Earias insulana in ambadi at Pusa. Mr. Fletcher. 

It has not been noticed in the Central Provinces. Mr. Khare, 

Hibiscus abelmoscliKs, 

This is another plant without any regular English name. In Hindus- Mr. Fletcher, 
tani it is called mushMana and Kasfari hkindi. It is not grown as a 
regular crop but we have been growing it in connection with our work 
on cotton bollworms, as it is a very favourite foodplant for Earias. 

The leaves are sometimes attacked by Biacrisia obliqua larvae. 

The shoots and pods arc attacked by 
Earias jabia 
„ insithna 

„ ctipremiridis [chromataria) 

Gelechia gossyjnella 
Prodmia litim 
Dysderciis cinguhtus 
O'xymrmiis laius. 

As regards the species of Earias. our experience is that H, abehnoschns 
is attacked much more freely than cotton. As regards the species 
concerned, we get roughly 3 insuhm and 2 aipreoviridis to everv 100 
examples of jabia. It is noteworthy that cupreoviridis, which is other- 
wise knowni to feed oji Sida and jute, has only been reared so far from 
//. ahelmoseJiKs and not from the other species of Hibisais or from cotton. 

Gekelua gossypiella is found to a very small extent in the flowers 
and seeds inside the pods of 11. abehnoschas, so that tliis plant is less 
attractive tlian cotton to Gdechiu. 

PrcHkhia lilura has been reared once only at Pusa from a pod, and 
is evidently a mere casual visitor in this plant. 

Ibjsdercus a)ujuhfu.<i and Oiycarcuus hilns both occur on H. abel- 
woseJms as on other species of Hibisais. 

The points abmit //. ahdmoscJuis, tlien, are : — 

(1) that it is extremely attractive to Earias jabia and (at Pusa 
to a less extent, probably because it is the less common 
species occurring here) to E. iusulami. It is therefore more 
likely to be of use as a trap-crop and, as it does not provide 
a vegetable like bhimJif it is more likely to be destroyed 
at the right time, 

(2) it is the only Hibiscus , so far as we know, wdiich is a foodplant 
of Earias cupreavifidis. 
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(3) it is not specially attractive to Gekchia gossyfiella. 

As regards our experience in using it as a foodplant for rearing Earida- 
and its Rhogas parasites, 

(4) the Earias larv^e first of all attack the shoots of H. ahcl- 
moschuS: before flowers or seed-capsules are present, and 
can therefore be reared early in the season, 

(5) these Earias larva? in the shoots are parasitized by Rhogas 
to a much greater extent than they are in cotton-bolls. 

In the Punjab Hibisciis abelmoschus is found very useful to breed 
bollworius during February and March, when cotton is not available 
in the parasite-breeding plots. 

Hibiscus rosa-sinensis. 

Hibiscus rosd-sineusis is a common garden plant, grown all ovei 
India, and is chiefly of importance to us as possibly affording an alt- r- 
native foodplant to some cotton -pests. You may also be called on 
treat it for other pests as an ornamental garden-plant. 

The flowers are often seriously eaten by Meloid beetles, of which 
there are numerous species not clearly differentiated as }'ct. M Fusa 
we get Zonabris jMeicda commoidy about Novein]>er and Z. ]}us(vhit'( 
occurs at Coimbatore. These beetles are easily caught by hand or in 
handnets. 

A few beetles, mostly weevils, also eat the leaves. 

llijpomeces squamosus occurred on the leaves at Mvitkvina, in Upper 
Burma, in September 1914. It seems to be common in Burma but we 
have no specimens from India. 

rJesmuhj}horus hebes has occurred in large numbers in Darbhanga 
on at least two occasions, once in or previous to 1888 (as recorded in 
Indian Museum .YoW, Voi. I. Xo. 1, p. 58) and again in July liHUb 
On one of these occasioms this weevil occurred on Hihisa(s but then? 
seems to be no record of the species of Hibiscus concerned ; it may have 
been //. ma-sinensis. 

Dysdercus cingvlatus occur.s on IL rosa-shictms but is not veiy common 
as a rule. 

Aphids also sometimes occur in small numbers. 

At Sabour Aphids are veiy^ bad on this plant in the early spring. 

Abtdilon indicum, 

Ah^dilon indictim is a common weed found in most parts of India- 
It is of some importance to us as affording an alternative foodpla^if 
for cotton-pests. 
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The leaves are attacked by : — 

Didcrisia obliqua. 

Cosmofhih fulvida, 

Tarache opalinoides. 

Acontia malvce. 


Diacnsia oUiqua will feed on this., as on practically all low-growing 
plants. ® 

Gomcfhila julvida occurs throughout India, Burma and Ceylon 
At Pusa it has been reared on AMilm indicum and on Sida sp It 
has not yet been noted on any cultivated plant but may be found on 
cotton, Hibisms, hollyhock, etc. 

Tarack opdinoides [“ South Indian Insects,” p, 382 , %. 244 ] is 
occasionally found on Ahdihn and we have already noticed it under 
cotton. 

Acoiitta mcdvcB has been reared at Nagpur on Abutihn and we have 
already noticed it under bJiindi. 

The capsules ol Abutilon indicvm provide food for 
Earias jabia. 

„ insulma. 

Gelech ia gossypie Ua. 

Oxycxire^ins Icetus, 

Dysdercus cinguhtns. 


Eanas jaha and instikna have been reared at Pusa on Abulilon 
and this plant is of some importance, especially in the Punjab 
m carrying on these species during the period that cotton is not in the 
ground. The removal of this weed is therefore indicated. 

Gekchia gossypiella has only been bred once at Pusa from Abutihn 
so thus 13 evidently not a favourite foodplant of Gelechio, but still it 
can breed m it and probably does so on occasion. 

Dysdercus cinguhim and Oxycaram latus both occur commonlv 
on Abutilon and we need not discuss them again. 

Throughout the Central Provinces a small weevil is found attackm<» 
>e fnuts of Abutilon indicum. This weevil does not occur on any culth 
vated variety of Hibvicus. 

We should like to see some specimens of thai. 


Mr. Ratiram. 

Mr. Fletcher. 


Malva jamfiora. 


[Non chal — Punjab . ] 

an flora is a common weed in the 

ernative foodplant for Earias imuhna. 


Punjab and also provides 


L 
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Hollyhock {Althwa rosea). 

Hollyhock is a comiHOii garden plant and we have also been using 
it in our bollworni parasite-breeding plots. It is also being used in the 
Bhogas breeding-plots. 

The leaves are attacked by : — 

Sylepla derogata. 

Spialia galba. 

Acoutia sp, 

Sylepla derogata rolls the leaves much as in the case of cotton and 
hhindi. 

Spkdia galba [HeSjmiadcp) is widely distributed throughout the 
Plains of India and at Pusa has been reared from larv® on hollyhock 
leaves, and also on Skh rhomhIjoUa and soy-bean. It is not a pest. 

We ha^■e also a record of an larva found on the leaves, but 

it was either not reared or not named. 

The flowers and pods provide food for Earias insidam and E. jabio, 
which will breed in hollyhock but it is not a very favomite foodplant. 

Gekchia go-'^sypiella has also been recorded as ‘‘ on liollyhock ” at 
Pusa but here again we have a case of defective labelling. Probable 
it does occur in hollyhock as it has been reared from this plant in Egypt. 

The sucking insects found on hollyhock include 

Dysderc }fs cingakiti is . 

Oxycamvis hclas, 

Coriz^is r^bicundHs. 

yezara ririduhi. 

Dysdercn.'i cingitlaUis is decidedlv fond of hollyhock and alnio>t 
every garden-plaiit usually has some of these bugs on it. 

Oxyrarenus helas (xjcurs on the dry ])ods. 

Corizas rabicundus is common on garden plants, often in number.', 
and i.s a minor pest, 

Nezdia rniddhi al.so sometimes f)C('urs in some numbers on zk 
flower-stems. 


Silk Cotto.n {Bomhaf nmhd^anrum), 

\Sninil — Hind. I 

Silk-f:otton belongs to the Malvacen* but rliflers from the other plaiit-? 
of this Order bv having rather a peculiar inseetdauna. We find a 
many insecls which seiun confined to Homhax and do not f)ccur on cottoi], 
Hitnsno!, etc. 





fonioa [BinsiM) ntvi/erana, Wlk. 

Fig. I, the top of a young tree showing dami^e. 

yig- 2, 

Figtu 3 and 4, lanra. 

Fig. 5 , pupa. 

Figs. 6 and 7, moth. 

All figmea are enlaiged. The hair alines show the Datural eizus. 
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The seedlings are occasionally attacked by dmnidofhorus hebes. 
We have a record of this at Jalpaiguri, in May 1904, when these weevils 
were found attacking seedlings in the forest plantation as well as in 
the forest nursery. 


On the leaves we get 

Tena'phalera elongata. 

A'pogonin ferniginea. 

Tenafkilera elongata, Crawf., is a ourioiLs green Psyllid which occurs 
at Pusa on the undersurface of the leaves, generally at the beginning 
of December. The attack may be very .severe, but is of lesr importance 
as the leaves fall off the trees in another couple of mouths’ time. 

Afogonia (ermjinea attacks the new leaves at Pusa in May and 
June and these leaves are frequently found riddled and skeletonized, 
due to the attack of this Chafer. The beetles fly at dusk and may then 
be seen in swarms flying around and feeding on the leaves. 

The flowers and pods of Bo'tnhax are attacked by the larvae of 
Mudaria cornijrons, which occurs at Pusa in large numbers in the pods 
when these ripen in April. The larvae feed on the seeds and spoil the 
lint ; when full-fed they emerge from the pods and burrow in the ground, 
the resulting moths emerging in March of the next vear. 

The shoots (and stems in the case of young plants) are bored by the 
larvae of Tonka nivijermw, ^Yho.se lifehistorv is sliown in a coloured 
plate [exhibited] uow' in the pres.s. It k not a serious pest, but the 
young growth is stunted. It occurs at Pusa and Nagpur and is probably 
widely distributed, but is Jiot a bad pest. 

Boring in the ti unk we fiiid sevei'al longicorn beetles 
Batocera ritbus. 

Acanthophorus serradcorn is, 

Plocwderus olx’sus. 

(fknea spilofa. 


Ba/oeem rubus has been bred at Pusa from a larva in a Bomhax stem, 
but we seem to know very little of its occurrence in this tree. 

Acanthophoras ^irniiticornU (“South Indian Insects." pp. 319-320, 
% 173] was found nt Han gal ore on Bomhax, but it is not certain wliether 
It was breeding in this t ree. 

Phcdderus nhvsas is recorded as from Bomhax malaharicHm in the 
United Provinces | St ebbing. *’ Forest ( olcoptera." p]>. ibln-SOlb ligs. 205- 
206] but we have no furt lier knowledge of it. 

Glenea spihUi is also recorded from simul in “ Indian Insect Life” 
lit probably only occurs in dei'aviiig stems, [see St ebbing, “ Forest 
Loleoptera,” p. 379], 
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The seeds of Bomhax are extremely attractive to Dysdercus cingulalus 
and masses of these occur on and around simul trees when these 
are in seed. They can then be killed in numbers before they disperse 
and attack cotton, Hibiscus, etc. 


We will next take the 

NON-MALVACEOUS FIBRE-PLANTS, 
under which heading we include Jute, Aloe and Cabtropis. 


Jute (Carchorus capsuhiris). 

Jute seedlings are attacked by : — 

Laphygtna exiguo. 

Brachytrijpes porfenlosus (achatmus). 

Luphygma exigua is sometimes a serious pest, occuriag regularly 
in most years and sometimes doing great damage by checking the growth 
of the plants. 

Brachytnjpes portentosus also attacks the seedlings but is usually 
a minor pest, sometimes doing considerable damage, chiefly in Bengal 
in ^lay and June. We have already dealt with both these insects before 
and there seems to be nothing particular to add about them hero. 

Jute leaves and toiJshoots are attacked by 
Duierisia ohliqua. 

Cosmophila sabulifera. 

Prodenia litura. 


Crmtonohis gajigis. 
Tarache crocafa. 
Perigea cupensis. 
Nisofra nwbirensis, 
Trnchys sp. 
Tanymccus indkus. 
M ylloce ms v iridn nns. 
,, discolor. 


Duicrma ohliqua is a serious [)est on the leaves of jute in Beogal 
and Bihar, attacking the plant when it is about three or four feet higb- 
In later stages of growth, the attack is leas serious. If care is taken to 
take the attack in time and to handpick the eggmassos and hunclieij 
of young larvK, whilst these are still gregarious, tins method of contro 


is quite effective. 

Handpicking has been found useful in Bengal but the cultivator!^ 
do it only under official pressure. 
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At Sabour Farm Biaerisia is very bad and handpicking is done. Mr. H. Ii, Datt 

Biwcrim occurs in Assam also. 

CosmofliUa sahulifera [“ South Indian Insects,” pp. 390-391, fig. Mr. Fletcher, 
2561 occurs in all jute-growing districts as a major pest of jute. It is 
known from South Arcot, Godavari, Samalkota, Dharwar, Belgaum, 

Poona, Nadiad, Nagpur, Pusa, Dacca and throughout Bengal and Bihar. 

If the plants are sufl&ciently young and water is standing in the 
field, control may be effected by running a film of kerosine over tbe 
water and disturbing the plants, when the larvae drop. 

Cosmofliila sahulifera is the worst of all the pests of jute because Mr, Ghosh, 
it checks the growth of the plant and causes sideshoots to grow, thereby 
damaging the length of the fibre. The only thing possible to do against 
it is to disturb them as much as possible by stirring the plants, when 
the caterpillars jump off. The work of killing them is facilitated by 
pouring a little kerosine on the water if it liappens to be standing in 
the field. 

In Bengal dragging a kerosinized rope over the aifected crop has Mr. P, C. Sen. 
been found useful. Bagging is not possible because the pest appears 
at a time when the crop is fah4y high, three to four feet in height. 

Such has been our experience in Bihar also. Mr. H. L. Durt. 

Tn Assam also Cosmofhila sahulifera is a serious pest of jute, and the Gupta, 
rope treatment is carried out on plants up to four to five feet high. 

With regard to the driving away of caterpillars from infested areas, Andrews. 

I mice tried the following method : I took a wire and twisted it into 
a spiral, which was twisted into a bigger spiral, and this was dipped 
into melted sulphur to which saltpetre was added. Thi*5 spiral was 
ignited and taken through tlic aifected field and the fumes drove away 
the caterpillars. This method was tried in a field comprising 50 acres. 

I am afraid that it would not be practicable in the case of jute fields Mr. Fletcher, 
as these fields are generally adjacent to villages. 

Prodenia Ulura has been found on jute at Pusa and is .sometimes 
(juite a bad pest. 

Prodeniu htura comes second to Diaerisia as a pest of jute, and Mr, Ghosh, 
occasionally does serious damage. It occurs when the plants are three 
to four feet high, and is amenable to the same methods of control as 
Biacrisia. 

Creafonohts gawfis is occa.sionaliv found on jute but is srarcel}' a Mr. Fletcher, 

post. 

l^^’Tache crocota is widely distributed throughout tlic Plain.s of India, 

Burma and Ceylon. The larva is sometimes found on jute but it is 
scarcely a pest. 
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Tarache crocata was foiuid in one year in large numbers ou jute at 
Nagpur, but jute is not grown as a field-crop at Nagpur. 

Perujea capensis lias been found on jute at Pnsa but is not known 
as a post of this crop. 

Nisotra madiirensis [“ South Indian Insects," pp. 310-311, fig, 100] 
lias been recorded on jute in Madras, the beetles eating the leaves. But 
it is not a serious pest, and does not seem to be known outside of Madras. 

Track ijs sp. This is a small Buprestid beetle which seems to be 
confined to Bengal and Bihar. At Pusa it is not common, but in Bengal 
it has been noted as a pest, and we have records of it from Purnea. Rang- 
pur, and from near Dacca. In the last case the plants left for seed were 
riddled with holes, the larva mining the leaves. 

In Bengal Trachjii is only a minor pest on Jute. 

So it is in Biliar also. 

Tracinjs has not been noticed at Pusa for the last three or four years. 
It used to occur in unall numbers. The larva mines the leaf, pupating 
inside the mine. 

Tanfjmecus i)\dkus and MyUocerus discolor have been found on jute 
leaves at Pusa and M, viridaiuis at Kumbakonam, but none of these 
are regular pests. 

Boring in the stem of jute we find an unidentified Apion, referred 
to as the “Jute Apion " iu “ ^'^outh Indian Insects," p. 331, fig. IHS. 
In Madras it is known from Bellary and Godavari and it is also known 
in Bengal and Biliar. 

The grill > is usually I'nutid ju.st at the junction of tlie leaf-petiole 
with the stem and it bores sufficiently to cause a break of a good inany 
fibres at that place. It^ presence can usually be detected by the withered 
and drooping leaf. At Pu.sa it occurs eviuv vear in small nnniherf', 
attacking the plants in all stages of growth. It sometimes occurs in 
the to[>-shoMtft as i\t'll. 

This Apiorf irt a minor pest in Bengal. 

A serious attack was reported from (’liinsuia five or si.K years a^o. 
It is not conimon as a rule. 

No contrrd simuiis called for a.s a rule and inileed (lie damage is oiih- 
seen after it ha.s been dorn*. 

Sucking insects on jute include :~ 

Mites. 

( T riipfosfdh us 

Mites sometimes occur on jutediuives l)ut are not important ^ 
nile in the wetli-r districts in whiidi jute is grown. 

At JAallpur, in tlie experimental plot of jute, mites were iioticM 
la.-t vear for the time. 
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An attack ofmitos was reported one year fromPurnea. Mr gjjQjij 

Oraftostelhus serms has been noted on jute capsules but is not a pest. Mr. Fletcher. 
The capsules of jute are also bored by Earias cufreoviridu (chronm- 
taria), which occurs fairly commonly on jute in Bengal and Bihar but 
is scarcely a pest. 


Alok (A(/ave ot)iencana). 

Aloe is fairly free from pests but in Madras one often sees leaves 
bored with large holes, evidently the result of attack whilst the young 
leaves were still unexpanded, and this is generally supposed to be the 
result of attack by the adult of Orycfe6‘ Mwceros, although I do tiot 
think that this insect has ever been caught in the act. When aloe 
plants have flowered, the central flower-spike often falls down, or is 
removed, leaving a sort^ of hollow basin which catches rain-water. This 
collection of rain-water is a common breeding-place for mosquitos and 
incidentally I may mention that the aloe leaves them.selves often hold 
rain-water and thus serve as broedirig-places for mosquitos. By the 
effect of the rain-water, the central part of the plant rots away, and this 
mass of rotting vegetable matter is rather a favourite breeding-place for 
Ori/cfes rhuioceros grubs. I just mention this now. whilst we are dealing 
with aloe; we shall come to Onjefes later on, under Palms, but this 
is the sort of place in which Oryc/cs grubs may he breeding in numbers 
and which is very easily overlooked. 


('ALOTROPIS {Cah>(ropis spp.) 

[ Akh, Miuhr — Hind.] 

Cohiropis is rather a good instance of the difficulty in defining the 
limitations within which lies the subject the control of insect pests, 
primarily of crops. Calolropus is not cultivated as a crop in anv part 
cf India so far as I know although it has been suggested as a fibre crop, 
^^outherii India we get (Vi/o/rnp/s (jijfuiica and in the drier tracts of 
oithein India this is replaced by V procera but both are verv similar. 
Both species grow wild, in waste lands and on field emhankments, and 
ni most districts they are looked on as weeds. In some localities, 
mwever, they are put to considerable use. At Coimbatore, for example, 
^ plants arc carefully collected and are used as green manure in the 
preparation of rice-helds and the plants are so esteemed for this purpose 
that a cartload of Calotropis plants will fetch as much as Rs. 3. In 
ajputana the plants are used for fibre, prepared from the stems, and 
engal and in most districts the floss of the soedheads is greatly 
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esteemed for stuffing pillows. So that insects which attack Calotrofi^^ 
weed though it may be, may fairly be included in our list of crop-pests. 

The leaves of Calotrofis are eaten by 
Parameco'ps larinosa. 

Dereodus folUnosus. 

Danais chrysippus. 

PoBcilocerns picius. 

Paramecops farinosa [‘' South Indiaji Insects/’ p. 333, fig. 190] 
occurs in most parts of India. The beetles eat unsightly patches in 
the leaves and may eat away a good deal of the leaf tissue. They are 
easily collected by hand, 

Dereodus poUinosus [Fauna of India^ Curculionidw, Vol. I, p. 121] 
occurs chiefly in the Hill Districts of North-Western India and has been 
found on apple at Kulu. We have a record of it on Calotropis at Amritsar 
but there seems to be no information as to any damage done to 
Calotropis, 

Danais chrysippus in the caterpillar state is commonly found on 
Calotropis leaves, as most of you know who have occasion to lecture 
on Entomology, as it is commonly used in our Agricultural Colleges 
as a typical example of the metamorphosis of a butterfly. 

Poecilocerus pictus is the large blue and yellow grasshopper commonly 
found on Calotropis in most parts of India. It is described in “ South 
Indian Insects,” pp. 526-527, fig. 419, and we have since shown its 
lifehistory on a new coloured plate [exhibited] now in the press. This 
grasshopper does not occur at Pusa and our material for the lifehistory 
was derived from the descendants of half-a-dr>zcn living examples .sent 
from Rajputana. The gras.shoppers are easily caught when abundant 
on the plants. 

Several sucking insects occur on (Jfdotropis 
Euryhrachjs lomeMosa . 

,, ferrnginea. 

Homahcephala j estiva. 

Lygmus pandurns. 

Aphids. 

None of these are of any great importance. 

EuryhracJiys tomentosa is common on the shoots of Calotropis gigujilen 
in Madras and breeds on this plant. 

Eurybrachys ferruginea also occurs on (lalotropis in Madras, but is 
not very common. 

Homilocephala festiva occurs in small numbers on Calotropis at 
Coimbatore, It is not a pest but I quote it as an example of those 
insects, really rather common, which are looked on as rarities until 




Pwoilooerus ficttis, Fb. 


Fig. a fiogle egg detached from the clatter. 

Figs. 2 to 6, nymph in diflerent tti^ of growtii (note the deTel<^ng wtng pade). 
fig. 7, the adult gran h<^[>per. 

The hair-lines indicate natnial sisea 
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their habits are known. This Fulgorid is described and figured by 
Distant [Fauna of India, Rhynchota, Vol. Ill, p. 199, fig. 86] apparently 
from a single specimen from “ Madras ” in his own collection. A short 
search on Calotropis plants at Coimbatore about November or December 
stows that it is really not uncommon. 

Lygmus pandurus [“ South Indian Insects,” p. 481, fig. ,366] is found 
commonly on Calotropis throughout India. 

A yellow Aphid often occurs in masses on young shoots and probably 
checks the growth of the plants. 

The fruits of Calotropis are attacked by . 

Dacus longistylus. 

Paramecops farinosa. 

Dacus longistylus is an African Fruitfly, described by Wiedemann 
eighty years ago, but only definitely recorded from India within the 
last three years. It is known from Coimbatore, Orissa, and Nagpur 
and i.s doubtless common on Calotropis throughout India. The larvaj 
live in the fruits and damage the floss. 

Paramecops jarinosa as an adult eats the leaves, but the larvae live 
in the fruits and bore about, damaging the floss. 

The grubs of Paramecops fannosa bore into the fruits, damaging Mr, Gboshi 
the lint. In llengal the lint has a value, being used for the same purposes 
for which Silk-cotton lint is used. It is softer than Silk-cotton lint. 

The plants are gathered and used for fuel. 

We will go on to Sugarcane, Paddy and other Cereals, Grasses and Mr. Fletcher. 
Fodder Crops. 


Si ARCANE (SaccJurnim officinarum). 

Sugarcane setts, that is, the pieces of cane used for planting, are 
attacked in almost all districts by Termites. The species of Termites 
concerned probably vary a good deal with locality and thai is a subject 
we require to know more about. At Pusa we get chiefly Microlernies 
obm and that seems to be a common post of cane-setts in most parts of 
in. We have been trying various e.xperiments at Pusa with a view 
of cane setts from the attacks of Termites and. as these 
nave been carried out in the Insectarv here. Mr. Ohosli will give us an 
account of them. 

The following insecticides were tried to protect sugarcane setts Mr. CHlosh. 
against termites 

^sin Compound— setts dipped in stock solution. 

^‘"iphthaline Emulsion — setts dipped, 
bead Arsenate — setts dipped in solution. 
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Crude Oil Emulsion 
((?) smearing setts. 

[b) ilipping setts in solution. 

(c) earth mixed with Crude Oil Emulsion spread in furrows 

in which setts planted. 

Fish Oil Resin : — 

(a) smearing setts. 

(h) dipping setts in solution. 

Creosote : — 

(а) setts dipped in creosote. 

(б) ends of setts dipped In creosote. 

(c) creosoted earth in furrows in which setts planted. 

Sanitary Fluid — setts dipped in solution. 

Copper Sulphate : — 

(a) di])ped in saturated solution. 

{b) powder mixed with earth. 

Clifts Powder — mixed with earth. 

Apterite. 

Formalin — setts dipped in solution, strength 1 per cent, to 
5 per cent. 

Of all these. Lead Arsenate has up till now been found to be the l)e>r. 
The setts are dipped in solution (1 lb. Lead Arsenate in 2 gallons cold 
water) and dried in shade and then planted. 

Our experience is that it is not so much setts as the new .shoots which 
require protection. Fre((uently the untreated setts sprout as well as 
the treated ones and the termites do the real damage to the new shoots. 
It lias been observed that treatment with Lead Arsenate affords some 
protection to the new shoots. Further experiments will lie undertnken 
on thi.s line, that is to say. the subsequent use of measures to protect 
the newlv- "sprouted shoots. 

In the Punjab, at Curdaspur comparative trials were made with 
Lead Arsenate, CTudo Oil hhiml.sioii, and Copjier Sulphate. Lead 
Arsenate and Crude Oil Emul.sion gave good re.sults, but Crude Oil 
Emulsion had to be continued for a month, being applied in the irrha- 
tion water. 

At Coimbatore some experiments were started two years ago. k'lt 
unfort unatelv they were not earned to a finish. The following in^^^^ 
ticides were tried 

(1) Dipping the setts in Crude Oil Phnulsion. 

(2) Dipping the setts in Fish Oil Soap. 

(3) Dipping the setts in dilute solution of Mercury Pcrchloride 
fl in 2,0(Kq. 
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(4) Protecting the ends of setts with balls of Naphthaline. 

(5) Dipping the setts in Lead Arsenate solution. 

(6) Dipping the setts in Tobacco Decoction. 

(7) Putting Carbon Bisulphide in holes in the soil 1-| feet apart. 

(8) Introducing Potassium Sulpho-Carbonate in the irrigation 
water. 

(9) Pouring Potassium Xanthogenate in the irrigation water. 

(10) Oil-cakes, such as Nim-cakes, used for manure. 

(11) Dipping the setts in Bcu-deaux mixture. 

(12) Tarring the ends of the setts. 

(13) Dipping the setts in ‘‘ Mortant '' solution. 

These were tried in small plots, each 1/100 acre. 

Of these experiments, No. (8) gave the best results. 

Can you tell us the cost of this Potassium Sulpho-carbonate treat- Mr. Fletcher, 
ment ? It is scarcely practicable at present, as Potassium Salts are 
practically unobtainable. 

It was very cheap before the War, but i^^ not obtainable now. Mr. Ramachand 

Rao. 

How does it act ? Mr. Fletcher, t 

Potassium Sulpho-Carbonate is decomposed into Carbon Bisulphide Mr.;^Ramachand 
and Sulphuretted Hydrogen, the latter serving as a manure. Potassium 
Xanthogenate was found to be a good substitute for Potassium Sulpho- 
Carbonate, when the latter was unobtainable. It was prepared in the 
Chemical Laboratory at Coimbatore. The mixture was simply poured 
into the water running through the furrows. 

Was one application sufficient or had it to be repeated ? Mr. Fletcher. 

Whether we use Potas.sium XaiUhogenate or Potassium Sulpho- Mr. Ramachand; 
Carbonate, it has to be repeated two or three times at intervals of a 
fortnight. 

Potassium Xanthogenate has been tried outside of India as a soil- Mr. Fletcher, 
insecticide and there was some account of it in the Keview of Aj^plied 
Entomology.'' I read the account at the time but the high cost of 
treatment and the limited depth in the soil at which it is effective seem 
to put it outside the range of practical politics for use on a field- scale 
in India. 

Ihe best method of control of the attack of Termites on sugarcane 
setts in India still remains to be worked out. Where irrigation is avail- 
able and is given to the germinating cane, the use of a deterrent, such 
as Crude Oil Emulsion, in the wat^r channel seems to be best method 
at present. Further work will be done witli Lead Arsenate but I am 
doubtful whether the use of a poison of this sort, even if it is successful, 

^an be recommended in a countiv such as India. 
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The young shoots of sugarcane are attacked by numerous insect 
pests 

GrfjUotalpa africana. 

Pachnephorus impres&us. 

Pack nephmis hreiifighami. 

MijUocerus 11-pusiuhtus. 

Mijllocems hhndus. 

Myllocerus discolor. 

Papua depreseUa. 

GryUotalpa ajricana [“ South Indian Insects/’ pp. 534-535, tig. 
438], the common Indian mole-cricket, is common in cane-ficlds and, 
when abundant, may do damage by eating the young shoots. 

In 1912 mole-crickets were observed to damage sugarcane shoDtg 
at Pusa ill February and March ; this cane had been planted in the 
preceding Xovember. The external symptom of damage was a “ dead- 
heart/’ usuallv characteristic of damage by borers. The mole-criokitf; 
had their burrows deep in the ground, and they came up and gnaived 
a hole at the base of the shoot near its junction with the sett, until they 
reached the soft base of the heart, which was eaten. Considerable 
damage was done and, as the crickets were about IJ to 2 feet dee]) in 
the soil and could not be got at pasily, it was hardly jiossible to do ai;y- 
thing to check the damage. 

In such cases of damage, where it is ])ossible, irrigation willlleod 
the crickets out of their burrows, when they are usually attackedby 
birds. But in Bihar (‘anc is not usually grown as an irrigated crop. 

Pachnephom.s impressus was common in May 1916 at Peshawar 
on young cane shoots, the adult beetles riddling tlip loaves with bolos 
and doing appreciable damage. The beetles can be collected by hand 
but are not very easily caught, as they drop of! the plants and citlior 
fall to the ground or inside the tube formed by the growing leaves. 

Pachnephorus hreiinfjhawi is stated by Lefroy [“ Indian Insect bde. 
p. 359] to have the same habit, but we do not seem to have any otlut 
exact record of this species on cane. Probably both species ocpui 
throughout India. 

The adult beetles of Pachnephorus have been observed at Pusa to 
damage the tender leavt's of the young sugarcane* shoots. They w*re 
found in numbers and could bo collected easily in a pan of kerosinizc-d 
water by shaking the shoots over it. 

In the Punjab the adult beetles of Pachnephorus arc observed en 
the leaves of young cane-shoots, riddling the leaves with holes but 
they do not dtj any appreciable damage to the crop. 
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Myllocerus 11-pustulatus, M. blandus and M. discoht' are all found Mr. Fletcher, 
oil young cane-leaves as adult weevils and, when in numbers, may do 
damage, but they are not regular pests. 

Papua depremlla {PolyocJia saccharella) was found at Pusa. last 
year for the first time, boring into young shoots of cane from newly- 
planted setts. This species occurs at Pusa commonly every yeai: and 
has been under observation for the last ten or twelve years, but hitherto 
we have only known it as a borer in the roots of cane. If the roots are 
examined when the old cane is removed from the field, they are generally 
found to contain large numbers of the caterpillars of Pupuo depresMa. 

Although cane-borers, that is, borers in the shoots and stems of cane, 
have been reared at Pusa in large numbers for many years past, we had 
not hitherto found Papua depressella amongst these. Last year the 
new shoots were extensively bored by this insect, roughly fifty per cent, 
of the neiv shoots being affected. The sudden change of habit seems 
most interesting. We have figured the stages of the lifehistory of this 
species on a new coloured plate [erlnhited] and this shows the attacked 
stem with a " dead-heart " usually cliaracteristic of borer attack. 

Papua depres^elk was hitherto known as a root-borer and used to be Mr. Ghosh, 
found commonly in the roots of the ratoon crop. But in 1916 it affected 
the young shoot.s, practically producing the same effect as the other 
borers do ; the damage was nearly fifty per cent. 

The lifehistory is as follows ; The eggs are small and are laid singly 
on a leaf or stem. The caterpillars bore the base of the new shoots 
(or, rather, the newly-forming stems) ; they may migrate to neighbour- 
ing shoots and bore into them from the side. Pupation takes place in the 
turniel and, in order to facilitate the emergence of the imago, a silken 
tube is formed leading up to the surface of the soil. It is not possible 
to remove the caterpillars unless the shoot is cut flush with the surface 
of the sett. If the affected shoot is pulled sideways, after removing 
the earth from its base, it is easily dislodged from the sett, and in 
some cases the caterpillar comes up with the shoot. The fife- cycle is 
about one month. 

We now come to the insects boring in the stem of siigarcance. We Mr. Fletcher 
find 

Diutma spp. 

Chilo simpJe.i\ 

Bcirpophaga xanthogastrella {auriJJua). 

}, monostigtna. 

Semmia i/i/cren-?. 
j, unijomis. 

Oryctes rhinoceros. 



PEOCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 


With regard to the question of Diatr(E(f^ we are still rather in the dark 
as to the number of species which occur in India and their identity. 
Up to a few years ago any borer, found in cane, maize, yi/ar and soon, 
was lumped under the name “ Moth Borer ” and was supposed to be 
Chilo simplex. On going over the Pusa Collection it struck me that the 
rather inadequate material lamped together as CUJo simplex really com- 
prised more than one species, the specimens bred from cane being on the 
whole distinct from those reared from maize and juar. The difference 
became of practical importance in 1912 at Coimbatore when the new 
Sugarcane Station was started there because the surrounding country 
side was full of fields 6f eholam {juor) heavily infested with borers and, 
if this borer in eholam were the same as that attacking cene. the growth 
of cane on the Sugarcane Station would probably have l)eeo seriou.dy 
affected. I therefore went into the question again Avitli all the material 
available and came to the conclusion that, generally speaking, the borers 
in cane and in eholam were distinct. This is a conclusion which I have nut 
seen occasion to modify so far, but at present I can only put it forward 
as a preliminary conclusion. We want to see a good deal more material 
from all parts of India and I shall be glad if any of you will assist Iw 
sending us in long series of specimens in good condition or by senrliiig 
us parcels of cane, maize ot jmr affected by borers so that we can breed 
them out for ourselves. It is only hy examination of long series in guud 
condition that we shall be in a position to see what species really occur 
in different localities, by what points they may he separated, and what 
are the foodplants of each. 

So far as I can say at present— it is, I repeat, only a preliminary 
opinion based on a comparatively small amount of materia] — we seem m 
have in India at least two, possibly three, species of Diatnea. OneoftiiC'p 
is perhaps Diatnpa renosata, Wlk. {sfriataUs. Snell), which is Avell-kunwii 
as a cane-pest in Java ; it is probably distributed Avidely in the Plain? 
of India and Ave have examples of this from Pusa, llamnad, Jalalpui- 
Surat and Cawnpiir. The second species is jwobably Dintt(rn 
salis, Wlk. [{lurmUa, Ddgn.), Avhich also seems to be widely distributed 
in the Plains of India, although we have no records from the 
‘-ide : this is probably the species figured in “ South Indian Tnseeb. 
fiff. 298, as Diafrfm sp. We have also a fcAv speeiinens, reared fro)U 
Ml gar cane at Pabna, of a Dmtrrra whieh may be an extreme form of rlic 
last species, or may be distinct. All of these forms of Diatrfra appeal 
to be di.stinct. from Chilo, in the iniaginal state, in structural detaibf^ 
neuration, but the ncuration in Chih appears on the other hand tok 
variable and a good deal of work will have to be done on the distinrticu» 
between Dintrm and (Jkilo, and between the various species ronccriu'^ 
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in India, and for this we require ample material in the first place. As 
regards the larvae, these appear to be very similar, but I expect that 
we shall be able to find distinctions when we arc able to study sufficient 
material. 

The position at present is that we appear to have in India two or 
more species of Biatrwa which are especially attached to sugarcane 
but which are less commonly found in maize, jmr and so on, and we 
have also Gkilo simflex which is not rarely found in sugarcane but which 
is primarily a pest of juar and maize. The discrimination of these 
insects is not merely an academic matter of intere.st onlv to the 
systematic worker, but it is a matter of very practical value, when we 
come to deal with control by means of rotation of crops, or by trap-crops. 

I hope, therefore, that you will all assist by sending us ample materia] 
in the way of these borers. As these species of Diatnea and Chilo have 
been so confused together, we shall have to con.sider them for the time 
being simply as “ Borers.’’ 

As regards their control, the cutting out of “ dead-hearts “ has been 
advocated and practised for many years and doubtless some of the 
Provincial delegates will be able to tell us something about that. 

The collection of the egg-masses of the moths is also quite practicable, 
at least in the case of young plants. This is done regularly on the Farm 
at Taru, near Peshawar, the fields of young cane being gone over re- 
gularly every day and the egg- masses removed. If these egg-masses 
are placed in suitable receptacle.s, so that any parasites may escape, 
whilst the young larvae will be unable to do so, this system of control 
may be improved still further. However, if hyperparasites are present, 
this method may do more harm than good; so here again we come up 
against the necessity for proper systematic work as being the basis of 
effective control- measures. 

Some demonstration work in cutting out of ’’ dead-hearts “ has been 
done in the Punjab. 

In the Punjab there is a good deal of trouble from borers in sugar- Mr. M. M, Lai. 
cane. Maize and Sorghum were tried as trap-crops but it was found 
that the attack in the sugarcane was not reduced to any gieat extent. 

That is what we should expect if the borers in cane are different from Mr, Fletcher. 
tho.se in maize and juar. 

Phe cutting-out of ‘^dead-hearts’* was tried next and was found Mr. M. M. Lai. 
successful. In the Punjab cane is sown in April and. if the cutting 

IS commenced as soon as the borer is noticed, the borer is controlled 
^ ciontly. Apart from the control of borers, another advantage which 

derived from this practice was that the plants, from which the 

cud-hearts” were cut out, tillered very well. The gvr prepared 
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from the treated plots was 40 per cent, in excess of that produced from 
the untreated plots. 

In the Central Provinces at Sindewahi and Tharsa Farms another 
experiment was tried to check the borers. Different plots of cane were 
planted on the 15th of each month from October to February, 
was noted that those plots sown in October, November and December 
were not attacked so badly as the plots sown in January and February 
This experiment was done because the borers hibernate during the cold 
weather. 

It is probable, as shown by Mr. Taylor’s experiments at Sabour, 
that an alteration in the time of planting would lead to bad results in 
other ways. 

Ill Madras the attack of borers in cane is occasionally serious. 

Thick cane is grown at Peshawar and there is considerable trouble 
from borers. The collection of eggs on young shoots is practised and 
it is fairly effective, as is seen on comparison of results from untreated 
and treated plots. The egg-ma.sses of the borers can be seen easily hr 
little boy.s who soon become adept at this work. 

Cane planted in Shaftal (clover) suffers less from borer than (‘inie 
planted in fallow land. This has been the experience of the cultivators 
in the North-West Frontier Province, and I can also confirm this. 

The next borers are the two species of Scirj)(yphfuja, of which N. 
jnmostigma does not seem to be common and is hardly a pest, but 
xanthogastrella {auriflua) is common in most parts of the Plains of India 
and is a decided pest of cane. Both species are described and figuivd 
in ‘‘ South Indian Insects ” fpp. 425-426, figsr 302, .3031 ^^^d we have a 
coloured plate of xanthogastrelk in preparation. Control includes collt'c* 
tion of egg-masses, which are fairly obvious on the leaves, and prompt 
cutting out of dead-hearts," as in the case of the other borers. In the 
Central Provinces, where Scirp&phaga has done considerable damage at 
Sindewahi, the early planting of setts, as described just now bv 
Mr. Ratiram, has also proved advantageous. 

At Pu.sa Scirpojfhcuja is found in large numbers at the top of grown- 
up cane in winter, producing a bunchy effect. But it doe.s more danmgo 
to young shoots, being the first borer to affect them after hibernation. 
The egg-masses are easily visible and collected from the leaves, h 
care is taken to destroy the tops with “ dead-hearts ” at the harvesting- 
time, the damage to young .shoots is greatly diminished. 

In the Punjab Scirfophfujd is found late in the season in the cane 
crop. 
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In the Central Provinces Scirfofhaya is only serious as a neat in Mr p.« 
the Chanda District. The variety of cane particularly attacked is ’ 

Sonafoli variety. 

In the United Provinces Mr„ha,ja is generally found in cane from Mr David 
July to October. 

The other caterpillar borers found in canc-stom.s are Semmm inferens Mr. Fletcher 
and S. umjormis. Their identity has been considerably confused in the 
past and I pointed out the differences between them in Entomological 
Note 62, Bulletin 59, and since that note was published we have reared 
unilormis from cane at Pusa. S. injerens seein.s to be the commoner 
species, but the habits of both arc similar, so we can coiusider them 
together. Neither is confined to cane but both occur in maize also 
ami we know injerens from paddy, wheat, juar, guiuea-gra.ss, ragi and 
tenai. 

Sesmnia in cane i.s a minor pest in Bihar. It usually occurs in the Mr. Ghosh, 
later .stages of growtli of sugarcane. 

Ill the Punjab Scsamia is not found to attack cane much but is noticed Mr. M. M. Lai. 
jn “ tSarkanda {Saccharum ciliarc). 

In the Central Provinces Sesaom i.s bad in Seoul and Bhandara Mr. Ratiram. 

Orycles rhnoceros is very rare in India as a cane-borer but that it Mr. Fletcher, 
does occasionally occur is shown by figure 09 in " South Indian Insects " 
wliicl, represents a beetle caught in the act of boring into a cane-stem 
I ^should not have included this in our Pest List on the streimth of a 
single specimen obtmned in tins way l)ut, m reviewing my book in the 

>oologist, Mr. W. L. Distant referred to Onjcles as havin-^ been a 
venous pest of canc in the Malay Peninsula when he was there some 
My )^cars ago. So it is (,uite possible (liat Oryctes mav have a cane- 
Doiing habit in India more regularly than has been noticed. 

Lie roots of sugarcane are attacked by various iiisect.s 
Papua dcpressella, 

Aneraslia ahlufeUa. 

Termites. 

Dorylus oricntalis. 

MyUoccru.s discolor. 

Serica indica. 

Peniodon hempkums. 

Anouiala pohfa (variaus). 

^ shoot-r ^^roady been considered in its new aspect of 

;herato commonly in cane-roots, especially of 

■‘tocciirr+^^^^^’L^^ much damage as a rule, 

lias al Bihar atnU he United Provinces and in the Punjab, 

een bred occasionally from Soryhum and maize. 
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AMTOStia aUuielh has been recorded as a cane-pest in North Bihar 
but does not seem to have been met with during the last ten years. It 
may be a sporadic pest but is certainly not a pest in normal years. 

Anerastia ablutella has been found in Nagarmofha grass (Cypem 
rotundus) in large numbers in the Central Provinces. 

We have never found it in Cyferus rotundus at Pusa. We should 
like to see some examples if you find it again. 

Termites have already been described pretty fully under the headinji 
of Setts, and I do not think there is any more to be said now. Thov 
sometimes damage cane-roots hut are usually not serious pests of healthy 
cane in its later stages of growth. 

Donjlus orienialis [“ South Indian Insects,” p. 271, fig. Ill] occa- 
sionally attacks cane-roots much in the same way as termites and 
requires the same treatment, It is not a regular pest. 

Mjfllocerus discolor [Fuunu of Indiu, Curcidionidw, Vol. I, pp. 

350, fig. 106] is said to occur in the larval stage at the roots of siijiai- 
cane, being a serious pest in .some districts ; but this statement appears 
to be over-coloured. The larva feeds on young root.s of cane, inaiz'*. 
juur and wild gras.ses, and can scarcely be considered as a pe^t as a 
rule. 

Serica indicu is stated by Lefroy [“ Indian In.sect Life,” p. -ol 

to have been reared from larvre feeding on the roots of cane in Bilia: 
and is one of the most rommoii species/' but we seem to have no .speci- 
mens under tliis name in the Pusa Culb'ctiun. grubs and pupie, 

perhaps of this species, were found commoidy on cane-roots at Pn^ii 
in March 1913. 

It is a minor pest, found in the larval .state throughout tie,' vear 
at roots of growing cane. 

Pentodon hewjnlcnsis in rather unfortunately named as it is hv i.y 
means confined to Bengal. It ha.s been reared at Pusa from larva' 
found in Mav at roots of cane and has also bcon r»qiorted from Peshawar 
as doing damage there by destruction of cane-roots by the larvay rui'i 
the boring of m*w shoots by the adult beetles. 

Pentodon hispindrons [see Entoinolugieai Note 9, Bulletin 5!*} ak 
occurs in caiie-lields, atal [)robal)ly does similar damage. Both sped''- 
of Pentodon seem to bo minor pests of only local impi)rtance so far i*" 
cane-roots are enmeerned. 

Anomoht polifn is the species hitherto known as A. vnnuns in 
but it is doubtful what tiie true vurians really is, and in India the 
has been applied to two different species, potilu and bcnguknsis, so ’t 
seems better to use the name 'ixdita. Anowala polita is described 
Plntomologioal Memoirs, Vol. II, No. 8, pp. 143-117, and there is 
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little more to say about its life-history. The larvae occur commonly ia 
cane-fields and sometimes damage the roots, but it is difficult to apply 
any control-measures directly. The adult beetles occur in the earl'y 
summer and may be caught in numbers at that time. In this connec- 
tion it may be of interest to note that last year, when we were working 
an Andres-Maire trap at Pusa in May and June, numerous examplet 
of Ammala spp. were attracted and caught in the trap and it is interestin<T 
to note that larger numbers of A. bengaknsis were caught than of 
fdtla, although the later is the commoner species at Pusa. An appa- 
rently trival observation of thi.s sort sometimes gives a useful hint rewd- 
ing control. 

Anomak was rather bad last year round about Gurda.spur. The Mr M M Lai 
attack occurred when the plants were fairlv youne Nothin<r cni.lrl ' ' ' 

be done to check the pest. • o- 

We now come to the leaf-eating pests of sugar cane. We know of Mr. Fletcher. 

Hieroglyfkus baniarK 

Oxya velox. 

Dasychira semris. 

Telicola augms. 

Leucofhlehia lineata. 

Marasmia (rapezalis. 

P h idodonta 7nod€s(a . 

Astycus lateralis. 

Tanymecus sciurus. 
j, hispidus. 

Thrips. 

Hieroglypk^,, bumau (fiucih) ^ .South Indian Insects.” pp. 531-53-' 
ab. uP. hg,,. 1 . 3 ] rather a pest of paddv in most districts and we’ 
a come to it again when we deal with pests of the rice-nlant lu 
ome districts, however, notably in the United Provinces, it is‘a decided 
pest ot sugarcane, and perhaps .Mr. David will tell us about that. 

^ irovijices HierogJyphus banuin is a verv serious pest Mr David 

0 e sugarcane crop. In .Uamgarh District it is at tiums so bad that 
wac . reduced to half ; some years ago the attack 

the fielZ of Ploughing up 

I M .” ^ •’Egging the hoppers later on is practised. 

ilthc o“ l«ddy. I am of opinion that Mr. Kunhi 

come at fh " • rains are timely and heavy, that is, if they Kannan. 

3 oak<i 'll, ** egg-capsules are just bursting, and the water 

5mergeucr^^ egg-pods are destroyed and there is no 
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i^ut if there is a large emergence of hoppers, what do you do then ] 

The hoppers after emergence remain on the field bunds for some 
time and eat the grasses which cover the bunds. It is quite an easy 
matter to bag the hoppers there. If that chance is missed, it becomes 
difficult to control them afterwards. 

How wide are these huiuh ? 

They are quite narrow strips only to mark the boundaries between 
the fields and are perhaps a foot to eighteen inches wide on an averauc. 

If the bunds are so narrow it would hardly bo ])racticable to ploimh 
there to destroy the egg-masses. Do you practise ploughing the ffihls 
to do this ? 

In Mvsore, ploughing did not prove very promising. Our experience 
has been that the egg.s are seldom laid In the fields but they are invari- 
ablv found in the bunds or the areas close to the bunds. 

In the United Provinces the eggs are found in the fields. 

The local conditions are evidently difierent. Hi the United Pro- 
vinces the eggs are laid in caiic-fiolds. whereas in Mysore these [hhl; 
are chiefiv under paddy and are therefore probably iiot suitaht* f-r 
eg;:- laying. 

At Cuttack the ploughing of the fields after harvest considerahlv re- 
duced the number of the hoppers in tlie succeeding season. 

Hoppers were reported from Si wan, Saran District, on one occasion 
aixl spraving with Sunlight Soap was reported as very effective. 

In the Central Division of the Bombay Presidency 
haniun occurs on hujri 

Our cxperienco in the Xorth-AVest Frontier Province has been that 
the field bunds arc the chief source of trouble in conimetion w’ith jiocv 
ho]>per attack On the Farm at Taru I have the.se bunds plouglmi up 
and the result is that we have votv little trouble with hoppers. 

As regards .sugarcane, the g^’n'ual ex])eri<‘mn‘ seems to be that 
Hierfnjhiphvs is onlv a real pest in the loiitcd Provinces. 

O'/ip velor South Indian In.^t^cts/' p. fig. occurs mi onie 
in most districts and is .sometimes present in coiisideralile niiinUts. 
I have seen it in large numbers on cane leave.s anmnd IVshawar. hut 
it seems to be a minor pest of mature cane, eating the leaves but doing 
comparatively little damage. \Ve shall come to this species also 
under Paddy. 

Dasychm securis Is described and figured in South Indian Insect^! 
p. 397, fig. 205, and we have since issued a coloured plate .showing 
life-history. It occurs at times in some numbers on cane but i^^ 
much of a pest. 
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Telicota augias [“ South Indian Insects,” pp. 419.420, fia 2941 
occurs in small numbers on sugarcane, the larva rolling the leaves but 
it is at most a very minor pest. ’ 

LmcofUehia lineala has never been noticed as a pest of cane in 
India but has been described as a minor pest in Java and Formosa 
and may at times be found in India also. The life-ldstory is briefly 
described and figured in Entomological Note 6.5, Bulletin 59, 

Marasmia irapezalis [“ South Indian Insects, pp. 4:32-4,3,3 tab 331 
occurs commonly on juar, maize and other cereals and occasionallv on 
cane but is not a pest of cane. 

In Bengal Marasmia frapezalis is noticed on cane leave, s but only Mr, P c Sen. 
a small amount of damage is done. 

PlnMonla modesta [“ South Indian Insects,” p. 315, tab. 9] occurs Mr Fletcher 
in most parts of India a,s a minor pest of sugarcane. It is known in 
the Northern Districts of Madras, in Bihar and from Surat in Bombay. 

The larva mines the leaves and the beetles also eat the leaf. Control 
is not usually required but, where this is necessaiv, the mined leaves 
and adult beetles can be collected and destroyed. 

The specimens from Surat and from Pu.sa, standing m the Pusa Mr. G. R. Dutt. 
lolloction under the name Phulodoytfa modesta. apjiarently beloiu^ to 
two distinct species. ‘ ^ 

It lb quite likel\ that two or more of these Hispinm occur on cane Mr. Fletcher, 
m India. This is another example of the need for exact identification. 

10 Pusa .species, whatevt'r ir is. is a very minor pest of cane. 

Astifcus lalcmhs we have from suiiarcane at Tatkon. in Purina. It 
IS not a pest of cane, so far as we know. 

Tmn/mecus sciurus [Fauna of India. Canadionida. Vol. I. pp. 76-78, 

J.)j has been found on cane at Pusa on two occasion.-, and Tauj/mecus 
nspKus (Ic., p. 98] has also lieen found on cane at Pusa. but both are 
not known to be pe.sts. 

Thnps occasionally occur on cane in most districts but we seem to 
'now ^e^y iittle about tliem in India, so thev probable do not do aiiv 
great amount of danuiinn 

I)oo.s anyone know of any other pests of cane-lea\e.s ? 
eat tl eoni District of the ( erdral Provinces Canfharis oc/oon Mr* Ratiram. 
of Septe sugarcane and appears as a sporadic pest at the end 

ten h ^ never found it on sujiarcane in Bihar. The end of Sep- Mr. Fletcher. 

^ t^enerallv found in Julv 

L ^e^fuitomolotdca) Note .35. Bulletin 59 ]. 

knv ^ ^ontral Provinces Centipedes have been noticed to eat the Mr. Ratiram. 
•caves of sugarcane. 
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Centipedes are usually carnivorous. Perhaps Millipedes may be 
intended but we do not know of these as doing any damage in India. 

The next group of sugarcane pests includes those found sucking 
the juices of the plant 

Pyrilla aherrans. 

,, fusana, 

„ 'perpusilla. 

CaUitettix versicolor. 

Phenice messta. 

Aphids. 

AleiiToIobus harodensis. 

NeotmshUia bergi. 

Ripersia sacchari. 

Pseudococeus (DavUjhpius) sacchari. 

,, ,, sacchari join. 

Aclcrda japonica. 

The three species of Pyrilla are all very similar in general appearance 
and habits. In South India we get PijriHa pcrpiisiUn [" South Indirin 
Insects/’ pp. 493491, fig. 381] but at Pusa we get mostly P> aberrm 
together with small ir mbers of P. pumua and perpn.'iWa. 1 had a iiute 
on these Cane^hoppers recently [Note 97. Bulletin 59] and a leniitliy 
Memoir bv Mr, Misra is in the press and will be ready siiortly and. as 
this contains all the information available, we need jiot go into this 


again now. 

Callitdhx versicolor is a small l)rightlv coloured Cere(>pid bug "hen 
found on cane in some numbers. I found it in numbers at latk'tii in 
Burma in September 1011. We do not know anytliing about any 
damage done bv it and it is probably not a pe.st. 

Phenice wXfMa also is often found in numbers on cane. It i> d''>> 
cribed and figured in ' South Indian Insects, p. 493. fig. 3«M). and ^ 
often found on canedeaves in little colonies, it never does any daiiiaiie 


so far as we know and the immature stagi'.s do not seem to occur on canc- 
leave.s ; po.ssiblv they live on the dead leaves and trash at tlie bases ol 
the stems. 

Aphids sometime ocou ■ on cane hut we seem to know notliinL' ahniit 
them and therefore ’hey are probably not of much importance as 

The Aleyrodi '^e f und on sugarcane in India include 
hryi and AlenroUMs Imodensis, The former i.s described ami 
in " South Indian Insects, ’ p. r>07, fig. 394, and the latter in ’ 

Insect Lie,’ p. 749, figs. .*‘24-525: but doubtless other speci s 
a’sf). This is a group which badly wants working up in India an' 
gave last year a short summary of the present state of our kno\'lf*<c^ 
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{Entomological Note 98, Bulletin 59]. Ay a rule Aleyrodids are minor 
pests but they occur sporadically in large numbers and may do consi- 
derable damage. In such cases they are aften checked by parasites 
and the rate of parasitization may reach a very high percentage ; I 
think we have found as high a proportion as ninety per cent, parasitized 
and under such circumstances the outbreak is checked rapidly and 
nothing more need be done. If, how^ever, as sometimes happens, para- 
sites are absent or present in only quite insufficient numbers, the only 
remedy as a rule i.s to cut off and burn the affected leaves to prevent 
the damage from spreading, 

Wc shall be glad to see specimens of any Aleyrodidm found on cane 
or other plants, and of their parasites if these are obtained. 

In the Punjab Aleyrodids are sometimes very bad on cane. From Blr, M. M. LaL 
the affected holds a \ ery sruall quantity of iju,- is produced : the effect 
of the attack is very noticeable on the cane- juice, which is rendered 
more watery. The Aleyrodids are ]>ara.sitized, but thi.s occurs late in 
the season after nearly all the damage is done. 

Removal of the affected leaves in the early stages of attack is prac- 
tised. One peculiarity about the attack that has been observed is that 
the damage generally commences from tlio corners of fields, 

Aleyrodids are noticed on cane in Bombay also but Ladybirds and Mr. Jhaveri. 
i'hi'ijsoim come to tbe help of the cultivator. 

In tlio liiitod Province.s these Alevrodid.s occur on sugarcane but Mr. David, 
not as posts. 

In the North-West Fi’ontier Province ratoon and thin varieties of Mr. Robertson- 
sn ga rca i le a yq genera 1 ly a 1 1 a cko d by A Icy lodids . Brown. 

We will go on to the Scale-insects found on cane. Our list is a very mt, Fletcher, 
meagre one and here again we have a group of insects which has not 
\ot been either collected or studied in India. A little work on Indian 
Coccidfe would doulitless double our present knowledge without much 
difficulty. 8onie of the species on cane arc common and doubtless do 
good deal of damage in the aggregate. 

Rifcrsm saccluii} is desciibed and figured in Entomological Memoirs, 

Vob II, pp. 128-129, tab. 12, figs. 10-1:1. This lU'Count deals with the form 
since called var. onf.w by Green, iouiul on rice-plants in Bihar, and it 
Occurs on cane in much tlic same way, in dense colonies under the sheath- 
ing leaves, where it is difficult +o got at it. 

Rsmhcoccus (Dactyh}ii\u<) fmcchan is also found on eaue. under the 
s loathing leaves, in much the same way as the last, but it is probably 
OSS common than 7?iprrsm ^avchari. 

Rsemhcoccifs {DacfyJopIvs) sncrhariloJii luas been described at some 
length in Entomological Memoirs, Vol. 11, pages 23-24, 124-127, tab. 12, 
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figs. 1-7, and T do not think there is much to add. This scale is found 
on both surfaces of the cane-leaves and not, as a rule, under the sheath, 
ing leaves. 

Ackrda japanica has been noted on cane at Partabgarh, United 
Provinces, and at Jubbulpur, in the Central Provinces. The scales 
occur on the nodes below the sheathing leaves, the space between the 
cane and the sheathing leaves being filled with a thick, llocculent, whitish 
substance. The specimens sent from Jubbulpur were parasitized by a 
Chaloidid. In the Central Provinces it is reported to occur after the 
rains are over and, if it appears earlier, to retard the gimlh of the 
young plants. 

Has anyone anything to s<ay about Scale -insects on sugarcane i 

At Coimbatore a mealy-bug, pinkish in colour, is found in masses at 
the joints and nodes of sugarcane under the leaf-sheaths. 

A .similar mealy-bug is found on thin canes at Tharsa, in the Central 
Provinces. 

In the Punjab similar mealy-bugs were collected from soft-skinned 
varieties of cane. 

There seems to be some doubt about the identity of these imndv- 
bugs. but Ripersia sarrhon is usually tlie cijuimonest species found u!i 
cane. It seems to occur in almo.st all di.^tricts and is found conininnlv 
on pulling back the sheathing leaves. 

Ha.s anyone anything more to say about sugarcane ( 

In order to facilitate operations against insf^ct pests of sugaicaiio. 
it would l)e an advantage if the custonn pi'actise<l in .«»mo loenlifi*'^ 
such as Bankura. of tving up ohl leaves around the hunches of c;)Mi\ 
were followed. This practice keeps the field clear so that oio' can walk 
through it. In this connection I may meidit)n that a coat and pantalo'His 
of net. mad^' of rope, i.s worn over their ordinary dhofi hy cultivat'HS 
working in cane fields in that district. Tlic net sues the skin from 
being si-Tatched by the leaves. 

In most parts of India one finds variou.s wild spccie.s of Snahinoti 
and these may be of .some importance in acting as alternative foodjdants 
for cane- pests. At Pu.sa we get Saccharum apminneMm and on this 
have found a Hispine beetle identical with that foiiml on cane at 
(whether this is Phidodonla vuxhsta or not seems doubtful, as we saw just 
now), and boring in the .stem we find iSemnio inferem and Phmgwu- 
toecia Henamia inleretis of course occurs iu sugarcane but 

Phragmatweia wslanew has never been noticed in cane hitherto. P 
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would be worth while to examirie these wild grasses more carefully in all 
localities so as to find out exactly what insect fauna they support. 

Rice {Oryza saliva). 

Rice is far and away the most important crop growm in the Indian Mr. Fletcher. 
Empire and its pests are of great importance, and naturally there is a 
long list of them. We will take first the insects attacking paddy 
seedlings. 

On seedlings we get 

Spodopteralfiaimtia. 

Thrips oryzcp. 

Paddy Fly. 

Crabs. 

A pits. 

Spodoplera mauntia [“ South Indian Insects, p. 378, tab. 20] occurs 
on paddy, juar, cane and various wild grasses but is particularly a pest 
of paddy seedlings and often does considerable damage. The method.s 
of control include :- (l) protection of seed-beds, by surrounding them 
with narrow steepsided trenches. If the seed-bed is separated by a ditch, 
a little oil may be poured on this to prevent caterpillars from crossiim 
it. Such a method \vill not prevent the adult moths from reachiim 
the seed-beds so we must (2) deal by hand-collection whth any eg"- masses 
laid. The eggs are laid in batches on the leaves and can be hand-picked, 
although this is not always easy. The larvm usually hide in the davtime 
so that (3) trapping them under planks, sods, etc..^ might be tried. (4) 

1 he flooding of the paddy seed-beds, when attacked, and the turning 
in of ducks to eat the caterpillars is actuallv practised with succe.<^s in 
.some dLstricts. (3) If the attack is very bad and all the seedlings des- 
troyed before measures are taken, ploughing of the affected area should 
be done to de.stroy the pupa? in the soil. The moths are attracted 
to Amlres-Maire traps at Pusii but wo do not know as yet whether 
this method of control can be applied. The trouble with this species 
IS that its appearance in destructive mimber.s is usiiallv sporadic and 
cannot })e foreseen. 

In Burma the cultivators attract paddy-birds, crows and mvnahs to 
attacked fields by placing cooked rice in trenches. 

In Assam last year Spodojitera came in large sw'arms and 

onl\ thing that was done against the second brood was that the 
^ -bimls were scraped off and the piipm collected and destroved in 
lou^uds. "Wliere there was water in the fields, the caterpillars were 
IS 0 ged by dragging a rope over the crop, the water having been 
Previously slightly kerosinized. 
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How far were these measures adopted ? 

These measures were adopted only on the Experimental Areas* 
but nothing was done in the fields of the cultivators. 

T^st year in Assam these caterpillars came in large numbers soon 
after the floods but this year we got Cirphis unipuncia instead of Spodojh 
tercL 

In the Central Provinces one year 1908] in August, Spodopkra 
mturitia appeared simultaneously in thirteen districts. Iii Bala ghat 
District, it was found very serious and nothing could be done there : 
the result of the damage was that the aflected fields appeared as if thev 
had been grazed down by cattle. Eight days afterwards there was a 
very heavy downpour of rain, lasting for three days, and after tlie 
rain not a single caterpillar was found. New shoots were thrown 
out by the plants and the cultivators harvested a bumper crop. In (ho 
followiiig yearthesame trouble was expected but the pest was reported 
from a few districts only, and tlie attack was not at all serious. Since 
then every year a few specimens are sent in from tlie di.^tricts but 
the pest has never reappeared in any large swarms. 

In Assam Spculopfeni is found most serious in paddv seed-beds. 

In certain parts of Madras ducks have been found verv usrflul in 
clearing the fields of these caterpillars. 

In Burma it has been noticed that districts liable to floo<ls Miffer 
more from the attack of Spodoplera. 

Thnps ofiizir is only known at present from Southern India but is 
probably more widely distributed, but overlooked at present. Kvni in 
Soutliem India it ha,s only been recorded in the last two or three vcnis 
and the in.sect itself was only described f|uitc recently in the ‘ Biillftiii 
of Entomological Research ” |Vo}. VI. pp. It is not inehulnl 

in South Indian Insects,” bat I saw an attack of it on paddv scetlling-? 
when I was at Coimbatore at the end of Augu.st 191."). The attaekinl 
plants bad gone quite a light yellow colour as the re.sult of the att;i»'k 
of this Thrips. As regards controbmeasures, in this case what \va^ 
done was to pour kerosine oil onto the irrigation water running into 
the.se plots, until a film of oil was formed over the surface of the watci'r 
and then to draw a bamboo over th(i plants so a.s to submerge tlieni. 
By thi.s means the Thrips w*erc killed ofT. hut I did not see the result of 
the treatment, as I left Coimbatore. 

Thripfi r/njzfB is very bad in some rice-growing tracts in Madras, 
on the seedlings. The attacked leaves turn a very pale yellow and 
have a .sickly appearance as if they sviffered f.’oin want of water. Cood 
rains have been found to bring the attack under control in Maclra.s. 
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Kerosine Emulsion, when sprayed on nn>s-affccted leaves, scorches Mr. Kunhi Kannan 
them. Spraying with water only would be useful. 

A fly has been reared from paddy seedlings and is referred to in Mi. Fletcher. 
'‘Indian Insect Life [p. 638, tab. 76, fig. 3], where it is placed in 
•Cordyluridse. The larvae are said to live in the stems of young rice 
and to pupate there. It was reared at Pii.sa from transplanted paddy 
seedlings about ten years ago but since then it has not been observed 
to any extent and we seem to know very little about it. 

In Burma fly maggots have been noticed boring paddy seedlings in Mr, Shrofi. 
an isolated patch. 

Crabs have come into notoriety lately, especially in Madra.s, as paddy Mr. Fletcher, 
pests. In Bihar we have only had one report of crabs attacking paddy, 
but about five or six years ago we had a report from Karachi of damage 
by crabs in fields of young paddy. Recently thev have come into 
prominence in Madras and Burma and there .seems to bo no doubt that 
crabs do some damage to rice plants. 

In Madras reports of damage by crabs were received from the Kaiiveri Mr. Ramakrishna 
delta last July and August. It has been observed that the damage 
may be very serious in areas where single seedling transplantation of 
packh is done. It appears that the erab.s have been attacking paddv 
for several years but the damage was not noticed lie fore because the 
practice of transplantation was to put in bunches of scA eral seedlings. 

Have you found out anything about the life-liistory or habits of the.se Mr. Fletcher, 
crabs ? It is a species of PurateJpJofsa which is concerned, I think. 

Yes; it is Paralelphusa hydrodromus. Ilbst. Not much is known Mr. Ramakrishna 
about the life-history. The motlier crab carries tlie young under the Ayyar. 
abdomen. 

The crab does not cut the paddy plants for the sake of feeding on 
the green portion but to extract the white pulpy inside portion of the 
stem. 

What control metliods have been tried f Mr. Fletcher. 

Many substances have been tried against these crabs. C'nide Oil Mr. Ramakrishna 
Emulsion was found to have no effect on them. After the crop was 
harvested, Carbon Iji.sulpliide, Potassium Cyanide, and Kerosine Emulsion 
^'ere poured into the holes found in the fields. These holes were examined 
sometime after and the crabs were found dead inside the hole.s. 

If the fields are thus freed from crabs, do they remain free, or do Mr. Fletcher, 
more crabs come in ? 

The fields will probably become rcinfested but we have not yet been Mr. Ramakrishna 
'forking for long enough to say as we cannot say for certain whence Ayyar. 
these crabs come. It is probable they will come in again witli irrigation 
'vater from higher levels. 
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These fields in which you ha^e been Q^periinenting are small plotg 
on the Paddy Breeding Station at Coimbatore, I think. If these are 
once freed, could they not be protected from reinfestatioii by surrounding 
hem with a fencing of wire netting ? 

Protection with wire netting was tried but found ineffective, as the 
Tabs crawled over the netting. 

Will you tell us about crabs in paddy-lands in Burma, Mr. Shroff ? 

Land crabs are common throughout Burma, and are believed to do 
a considerable amount of damage to the paddy crops. They do not 
appear to prove troublesome in all places, but in certain restricted 
localities their depredations are said to be serious. 

They are solitary in their habits. Two animals are rarely found ia 
the same burro vc except during the mating season or when the females 
carrv their voung. There is probablv one breeding season and the egLis 
are produced and young are hatched in Kason and Xnifon (Apri’-JiuH'). 
Each female produces from ‘250 to 350 eggs which she carrie.s about 
with her tucked under her tail. The ncwlydiatched young alsoaccom 
panv the mother for some time, probably a week or two and then 
separate to feed for thenuselves. 

Nafureohlamaffe. These crabs burrow into the Kazins {bumh) andalhi'.v 
water to percolate through, thus causing paddy fields to dry up in some 
places. They also do .some inl.scdiief by pinching off the stmns of ymws 
paddy plants. chieHy of transplants, from Wwiamnj (Jul\ -August) to 
Thfidin‘>i>i>{f (Septembcr-October). They are said to })rove verv dr- 
tractive in Hooded areas. According to the re[)ort from the Tharawaddv 
District, fifty crabs will destroy plants covering a mat-spac(‘ {abmit 
12n Sfpiare feet) of the field in one night. As they cau.se a good deal of 
clamageintlieaggregate.it i.s impossible to estimate, even ap[)roxiinateh' 
the dest ruction to an individual holding. 

iuftural pnpinies. The rdiief cfietn/cs of this pest are herons, 
storks, cranes and other wading birds that visit padd^' lield.s. Tlie.se 
destroy the pest in large numbers, but on accijurit of its prrJilic breeding, 
these feathered friends of the cultivator do not (‘xercise nriv appreciahlc 
check on its increase. Besides, these birds sometimes favour smti*' 
localities: to the neglect of others, 

Loral rnr(w.i of coaind. 'fhe. cliea[)est and sure.st ruetiioii of control- 
ling til i.s I e.st. [)racticable in thi.s coiintrv, is handpi(‘king. Inriinnenihl'‘ 
crab.s are annually colleefed, partly {cliieflv would be more correct) far 
human cmn.su nipt ion and partly with the object of checking their depre- 
dation, s in imdflv fiehls. The fhirrneHo are verv fond of this 
crustacean whieh they eat either fried or ennied. Crabs collected iit 
the rainy weather are not eaten by Burma ns because they are said to 
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be poor in fat at that season. One method of securing the crab is to 
thrust the arm into the hole ; and the Burma ri does this with dexterity 
born of habit, so that he can haul out his quarry without even a scratch 
from its formidable pincers. Another ingenious method is to force 
clown the soil near the mouth of the burrow, thus literally squeezing 
the crab out. Of course this operation is only feasible when the soil 
is soft. The cultivator’s method is to bury in the irrigating channels, 
earthen pots with their edges well above the water. These pots are 
baited with bran or oil cake. Smelling the bait, and trying to get at it, 
the crabs tumble headlong into the pot and find themselves securely im- 
prisoned, as climbing out is impossible. In some places the bait used 
is a roasted bean kneaded into balls with hnvjiji (boiled rice water). 
The Eshermen of the British Isles arc said to bait their pots with stinking 
fish. When the water is too deep to have the edge of the pot showing 
u\er the surface, the pots are buried on the sides of the Kazins. In the 
dry season a little water is poured into the hole and a wisp of twisted 
and sodden straw is wormed into the hole and out comes the crab. In 
most places the children combine business with fun at ploughing time 
bv hunting for crabs in the fields. Although comparatively larye 
numbers of thi.s pest are thus annually collected and clestToyed, these 
simple methods do not prove efficient for two evident reasons, nainelv, 
the prolific breeding of the jiest and the isolated and irregular efforts 
on the part of the cultivators. Such random attempts towards the 
suppression of the pest can hardly be expocred to affect its numbers 
appreciably. It is evident from an experiment recently conducted on 
the Mandalay Government Farm that liv taking timely action incessantly 
for a certain period, a good deal of damage can bo prevented. The 
following is a summary of the results of tlie experiment. 

74,179 cniJbs were collected between 14th May and 30tli June 1915 
at a cost of I?s. i3()-12-0 from an area of JJO acre.s. The approxiinale 
cliargos for catching J(X) crabs was annas three or Rs. 1-0-9 per aero. 
An excess yield of 0-50 baskets was obtained from tiie IJO acres bv crab- 
catching that is, five baskets per acre better yield than would have 
been obtained without crab catching or Ks. 5 per acre profit due to 
crab-catching. The area over which cral)s were caught did not require 
1^0 be replanted and the probable saving on this head is estimated at 
Rs. 1-8-0 per acre. Thus the total profit by crab catching on one acre 
IS estimated at Bs. 0-8-0. From this must be deducted the actual 
cost of catching the crabs, in:., Rs. 1-0-9, so that the net profit per acre 
amounts to Rs. 5-7-3. 

^^’ithout putting themselves to any extra expense, the cultivators 
could secure the help of their womenfolk and children by getting them 
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to catck the crabs and the work would be all the easier, considering the 
limited sizes of the holdings. Again in Kason and Nayon and the rainy 
weather crab-hunting would be child's play as these creatures leave 
their burrows and come to the surface in the evenings and occasionally 
ill the mornings. AVhen they are not found on the surface, attempts 
may be made to pick them out from these holes as suggested above. 

It must however be borne in mind that it is by means of co-operation 
and simultaneous action only that the pest can be checked. The crabs 
collected should not be thrown aside, but stored in an earthen jar or 
any other convenient vessel and allowed to rot. They then make an 
excellent manure. Like cray-fish, the crab, when boiled, mixed with 
meal and allowed 'to dry makes an extremely valuable egg-producing 

food for poultry. In Japan the following measures are resorted to : 

(1) handpicking, (2) protection of the crops by surrounding the field 
with a straw mat, and (3) the use of the waste product in the tobacco 
factory (the midribs of the tobacco leaves) as manure and also into the 
burrows of the crabs. The second measure is, from its very nature, 
hardly practicable in Burma on account of extensive paddy fields. 
Much waste product of tobacco may be available from the local cigar- 
rollers and can be easily used as manure as well as into the burrows of 
the crabs. This measure deserves a trial in this province. It is likely 
to impart vigour to plants and also kill the crabs in good numbers. 

In America, the following three methods of poisoning cray-fish have 
been devised which would no doubt succeed in case of our land crabs, 
but they are attended with serious disadvantages which would hardly 
bring them into the sphere of practicability in this country. 

(1) Carbon Bisulphide is used in the burrows which are then imme- 
diately closed and its fumes kill the animals. The use of this stuff on 
a field-scale is not pos.sible in this country for two reasons. First it 
i.s likely to involve greater expenditure than the collection even bv 
hired labour would, and secondly, being a dangerous inflammable sub- 
stance, it cannot be safely trusted in the hands of ignorant cultivators. 

(2) Chloride of Lime, An ounce of a solution of Chloride of Lime 
(of the strength of one pound to 3 gallons of water) was found sufficient 
to kill the cray-fish in their holes. It is cheaper than Carbon Bisulphide 
but the time required to make the solution and haul it to tlie field prac- 
tically offsets its cheapness and therefore it is said to have little or no 
advantage over Carbon Bisulphide. 

(3) Calcium Carbide is said to be effective and useful on account of 
the ease of its application but the cost prohibits its use in large quan- 
tities. Jt Ls used only in burrows that are nearly perpendicular, as 
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otherwise it will not reach the water which is necessary for the develop- 
ment of the fatal gas. 

In view of the disadvantages which the use of these poisons would 
involve, the most practical and economical means of controlling the 
crab-pest in this country would be simultaneous and regular collection 
by the cultivators of a locality where the pest is particularly prevalent 
and troublesome, at least during Kason and Nayon, 

The use of earthen pots as traps seems a good idea and this might Mr. Fletcher, 
be tried in Madras. 

With reference to the idea that crabs coma in from higher levels Mr. Ghosh, 
with the irrigation water, their appearance and disappearance in the 
fields may. I think, be connected with the fact that crabs hibernate 
and aestivate in the ground. Many years ago I saw a crab resting 
in a cell at a depth of about four or five feet in the middle of a field 
where a well w'as being sunk, This was about April or May. 

Afus cancrifomis may be considered here. In May 1911 we re- Mr. Fletcher, 
ceived from the Settlement Commissioner, Jammu and Kashmir State, 
a parcel of specimens of Ajms with the information that these animals, 
locally called fahar, occasionally do much damage to rice seedlings in 
the Banihal Ilaka south of the Pir Panjal range at a height of about 
0,000 feet. The damage occurs in the first few days only of growth, 
niaiuly where the irrigation water is particularly cold, and is greater 
when the winter snow-fall is exceptionally heavy and melts late. This 
i.s not known to occur at all in the extensive areas under rice in 
the Kashmir Valley, which is divided from the Banihal Ilaka by tlie 
Pir Panjal range, in this part from 9,200 to 14,000 feet in height ; nor 
(loe.s it seem to occur in the lower hills to the south. 

The local method of control employed is to let the water out of the 
holds for some time. If still present after this, it is collected by hand 
and thrown out in the sun or into the nearest stream. 

The^' are .said to occur to some extent every year at the time of 
rice sowing.s but disappear again after a week or two. In 1912 they 
appeared between 21st and 28tli June in Banihal villages of the Ram- 
ban tahsii, but are said to appear in the fields from April to June, but 
not to be seen at all during the other nine months of the year, 

1 have here some specimens of this animal {handed around for eihi~ 

From a zoological view point it is of very great interest. In 
Europe, it is found in muddy ponds and appears in a peculiarly inter- 
uiittent manner. One year it may be found in abundance in a parti- 
cular pond and diligent search will fail to reveal it there ye.ar after year 
afterwards, until suddenly it again appears in plenty. Apus^ in fact, 
generally looked on as a distinct rarity, only intermittently abundant, 
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and practically nothing is known of its habits ; so the fact that it is a 
pest of paddy seedlings, even though this may happen in a remote part 
of Kashmir, is a distinctly new idea of great interest. 

AVith regard to non-insect pests of paddy, we received a report of 
snails damaging rice-plants. I went to the place and found some snails 
sticking on the plants, but I could not be sure whether any damage 
was actually done by these animals. 

In Burma snails do some damage to paddy plants. 

Paddy seedlings are attacked by various gras.shoppers, but it is 
difficult to draw a line between those feeding on adult plants and those 
on seedlings. Epacromia and CEdakus are perhaps more often found 
on seedlings. 

In one place in Aladras paddy nurseries were badly infested with 
Surface Grasshoppers, among which Epacromia tanudus was iioticed 
in very large numbers. The cultivators tried two methods (1) the 
use of long sheets of cloth in the form of hags in which to collect the 
grasshoppers, (2) the use of large palmyra lcave.s with long stalk.H, with 
which the grasshoppers were driven into one place, and. when they 
were collected in muiibers, they were beaten to death. 

In Madras the Texas Grasshopper bait (bran, Paris Green, ami 
juice of fresh lemons) was tried against Chroto<jomis with success in 
small plots, but when tried against Colemnnia the bait did not prove 
very successful. 

AVe tried it at Pusa with Choto(jomis but it did not prove at all 
attractive. Perhaps the species of Vhroloijonu.s was di derent. 

AVc will go on with the insects attacking the leaves of paddy-plants. 
There is a long list and we will take the Lepidopterous pests first. On 
my list I have 

Cirphis unipuncla. 

,, albisiitjma. 

,, insulam. 

,, loreiji. 
j, compla. 

Borolia venalba. 

Spodoptera abyss inia. 

Pelamia (Reniigia) jrugalis. 

Dasyc ’ ira securis. 

Nisaga simplex, 

Mycaksis perseus. 

„ mineus. 

Mehnitis ismene, 

Junonia almam. 
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Ampiitia dioscorides (maro) 

Chapa (Tamara) maihias. 

CaUoris (Parnara) colaca. 

„ ,, bevani. 

Parnara hada. 

Telicota augias. 

Brachmia aroirm. 

Nym'phuJa defunctalis, 

„ fluctuosalis, 

Ancylolomia chrysogra'phella, 

Cn afkalocrocis frfedinalis. 

Cirphis nnipincfa [“ South Indian Insects/’ p. 376, tab. 18] is 
widely distributed throughout India and is often a major pest of rice. 

We have examples reared on rice-plants from Poona, Pusa, Chittagong, 

Myniensingh, Goal para, Dibrugarh, and Kamrup, but it also occurs 
throughout Madras, the Central Provinces and Burma. 

Control is difficult and I do not think that any standard method 
can be laid down, largely because this species usually appears suddenly 
in large numbers, whence it has been called the Army Worm/' Un- 
attacked areas may be protected if po.ssible by trenches and oiling of 
intervening ditches. The caterpillars hide during the day time under 
c^ods and in cracks of the soil and pupation occurs in similar situations. 

When fields are badly attacked it is advisable to plough them as soon as 
possible after the crop is removed, to kill the pupm remaining in the 
ground. 

With reference to the sudden appearance of large swarms of this 
caterpillar, there is a note by Laurent in the Enfonwbgical News for 
January 1915 [Vol. XXVI, page 36] on an outbreak of C. unipwncta 
in Philadelphia in 1911, and Laurent states that it has often been 
“ noticed that the army worm oftinies becomes a plague when a wet 
season follows a dry one, and (his was just the condition of affairs around 
Philadelphia in 1914.” In that case spraying with Lead Arsenate 
and sieving of dry .slaked lime over the infested areas were found effcc- 
tu’e control measures ; but such methods arc hardly practicable in the 
case of rice areas in India, as a rule. It would be interesting to know 
whether there is any general rule in India governing the appearance 
of swarms of those caterpillars and in this connection exact inforina- 
tion of any such outbreaks will be very useful. 

In Burma Cirfhis uniimncia is very serious in some districts. ‘ Shroff. 

In Assam Cirfhis mipnicta appeared last year just after the floods. Gupta. 

In Southern India, Ciriphs unimneia has been observed to appear Ramakrislma 

heavy rains. Ayyar. 
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TKat seems to confirm the experience in America, but we require 
a number of exact records of the occurrence of this, and all other coni' 
inon insects, before ^Ye can be in a position to prophecy regarding out- 
breaks of insect pests. 

Was aii)1ihing done in Assam to control this insect ? 

The caterpillars could be found on rice-plants from just after dusk 
until morning, so a rope was dragged over the crop from 6 p.m. to 10 p,m. 
and again early in the morning, to disturb the caterpillars. Heaps of 
grasses were also placed in the fields during noon-time and the cater- 
pillars came under these heaps to take shelter, and were there collected 
and destroyed. 

In the Central Provinces C. unipuncta has been found to cut green 
ears of paddy. 

CirpMs dbistigma has occurred at Manganallur, in the Tanjore 
District in Madras, on paddy just ripe for harvest, the caterpillars cutting 
off the ear-heads ; it occurred in large numbers and did considerable 
damage. This species has also been bred at Pusa from a larva on rice- 
leaves and from another on Graminese (species not specified) and we 
also have moths from Pusa and the 8hevaroy Hills. 

In Southern India two outbreaks of Cirpkis alhistigma have occurred 
during the past few years. This pest is bad after heavy rains and it 
appears when the paddy is just ripening, the ears being cut off by the 
caterpillars. It has become a very serious pest in South Arcot, Chiin:- 
lepiit, and the adjacent districts. An Andres-Maire trap was put up 
ill the attacked fields and attracted some moths. The life-history 
has been worked out at Coimbatore and two coloured plates have been 
drawn [exhibited]. 

In Bengal Cirphis alhistigma has been found to do similar damage. 

Cirpkis insaJaris has been bred at Pusa from larvrc on duhh grass 
and in some mnnber.s from larvae found on rice leaves, but has never 
been recorded as a pest. 

Cirphis loreyi occurs throughout India as an occasional pest of most 
Oraminese, often occurring together with C. unipuncla and hence liable 
to be overlooked. There has been a good deal of confusion in the past 
about the identity of these various specirs of Cirphis, practically every- 
thing that was not unipuncta being lumped together as loreyi, but tk 
true loreyi is readily distinguishable in the male sex by the fan-shapod 
tuft of leaden-coloured hair-scaica at the base of the lateral margin of 
the abdomen. 

C. loreyi has been reared at Pusa on rice and probably occurs on 
rice in most parts of India. 




Cirphii loreyi. 


Fig& 1 a&d 2> eg^ in naiorttl posdtim and one dnhtged. 

Figs. 3 to oateqallars, natural size and enlarged. 

Fig. 8, pupa, enlarged. 

Figs. 9, 10 and U, moth, natural siie «id enlarged, showing reethig and flying 
attitudes. 




('IRPHIS LORKYI, 







l)$8ychira srcttW#, Hb. 

J’ig. shov B an egg cluster ; 

Figs. 2, 3 and 4 show the caterpillar in different stages of growth ; 
Fig. 5 is a cocoon on the leaf, and 
Fig. 6 the pupa ; 

7 shows the moth in its resting attitude, and 

8 the moth with wings expanded, 
res in outline show the natural sizw. 
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Cirphis compta is said to have been found on paddy in Southern 
India (Coimbatore and Madras), but does little damage. It may be 
a sporadic local pest. We seem to know very little about it at present. 

BoTolia venalba is widely distributed in India and is an occasional 
pest of rice, especially in Southern India. It has been found feeding 
on rice-piants at Pusa, Manganallur (Tanjore District) and Puraswakam 
(Madras). In Madras it seems to occur chiefly in May and October. 

In July 1902 it was found destructive to rice at Tangalla, in Ceylon. 

Spodoptera abyssinia was found attacking paddy at Coimbatore in 
August 1916. The Pusa Collection contains moths from Peshawar, 

Pusa and Coimbatore, and the species occurs throughout Peninsular 
India. It is probably common on rice, but has been overlooked. 

Pelmnia {Remigia) frngalis South Indian Insects,” pp. 388-389, 
fig. 253] occurs throughout India on various grasses and is an occasional 
pest of the rice-plant. 

DasycMrasecnris is described and figured in '‘South Indian Insects ”, 
p. 397, fig. 265, and wc have since issued a coloured plate showing the 
life-history. It is a minor pest of paddy. The caterpillars are con- 
spicuous and feed exposed, so may be hand-picked. 

yisaya simplex occurs in most grassy areas in Western and Central 
India. We have examples from Belgaum, Poona, Pachmarhi, Ranchi 
and Pusa, and I have seen the larvae at Mercara, in North Coorg. The 
caterpillars are found on wild grasses and sometimes occur literally in 
millions, but seem to do little harm to crops as a rule. Occasionally 
they hayc been known to invade paddy areas and to do a little damage. 

Xisaga simplex is a minor pest of paddy, found on rice-plants only Mr. Ghosh, 
once, at Ranchi. It has only one generation in the year and at Pusa 
rests as a pupa from abovit September to July. 

Mycaksis perseus is sometimes found on rice at Pusa in small numbers, Mr. Fletcher, 
hat is not a jjost. 

Mycfiksis rnineus. Pupae of this species have been found at Gauhati 
on rice-leaves, so presumably the caterpillar feeds on the rice-plant, but 
it is not known as a pest. 

Mehnitis ismene is described and figured in “ South Indian Insects ”, 
p. 412, tab, 50, figs. 7-9, and has since been described in Entomological 
Memoirs, Vol. V, pp. 3-7, tab. 1, It occurs throughout India, Burma 
and Ceylon, and is a minor pest of the rice-plant. 

Junonia ahnana [“Indian Insect Life,” p. 413, fig. 282] occurs 
throughout India, Burma and Ceylon and has been reared from larva? 
found on rice, Miviulus gracilis and Rungia parvijlcra. It has been 

n-2 
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recorded on one occasion as found in large numbers destroying rice- 
fields together with larvae of Spodoptera mmiritia^ but is not otherwise 
known as a rice-pest, and this record requires confirmation. 

Ampittia dmcorides {mro) occurs in Sikkim, Burma, South India 
and Ceylon. It has been reared from caterpillars on rice and grasses, 
but is not kno\\'u to do any damage to paddy. 

TeUcota aiigias is common througiiAit the Plains of India. It feeds 
as a rule on sugarcane but is also said to feed more rarely on bamboos 
and on rice. It is not a pest of paddy, 

Caltoris (Pamira) cokica is also common throughout the Plains oi 
India. AVe have examples reared on paddy at Pusa and Chingleput but 
it is scarcely a pest of paddy. 

Caltoris {Parmra) hevam occurs in Burma and throughout the Plains 
of India, except in the South. AVe have examples reared from rice-leaves 
at Pusa and Saiiialkota but it is not known as a pest of paddy. 

Chapra mathias was described and figured in South Indian Insects ‘y 
pp. 417-418, tab. 27, and again more recently in Entomological Memoirs. 
A^ol. V, pp. 67-72, tab. 9, It occurs throughout India, Burma ami 
Ceylon. We have examples reared from larvae oi^ rice from Nagpur. - 
Pusa, Daltougaiij, and Thana District. It is a minor pest of paddv 
as a rule, said to be serious in Travancore. and sporadically bad in most 
districts ; but it may be observed that several of the preceding species 
of Hesperiadse have been lumped together with Chapra malhias in a 
good many cases. 

Chapra mathias was once reported in Burma as doing damage in 
the Upper Chindwin District. 

Parnara hada is common throughout the Plains of Southern India, 
Burma and Ceylon, and occurs at least as far North as Bihar and Bombay. 
A\'e have examples bred from caterpillars found on rice leaves at Ranclii, 
Daltongaiij and Karwar. This species has not hitherto been recorded 
as a pest of paddy, but often occurs on this crop in large numbers. It 
has probably been overlooked and confused with some of the other 
species. 

Brachmia arotrma is a small Gelechiad which has been bred in small 
numbers from larvae on rice leaves at Pusa and Katni (Central Provinces). 
AA'e have it also from Cuttack and Palamau, and it occurs in Burma and 
Ceylon. It is therefore likely to be found on paddy in most districts but 
is not a pest, so far as we know. 

Nymphula depunctalis [“ South Indian Insects ’y pp. 430-431, 
tab. 32] occurs throughout India, Burma and Ceylon as a minor pest of 
paddy, sometimes serious, especially in water-logged tracts. Draining 
the water of! the affected fields is effective when this can be done but is 
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not always advisable from a cultural viewpoint nor is it generally pos- 
sible in the case of low-lying lands, which are usually attacked most 
badly. In such cases the caterpillars can be controlled by spreading a 
film of oil over the surface of the standing water and dragging a rope or 
bamboo over the plants to dislodge the larvae and suffocate them as 
they li^ on the water or crawl up again. 

l^yrn’phda depmctalis is frequently reported from the Malabar Coast. Mr. Ramakrishna 
As regards control there, a common practice is to drag a thorny bush 
over the fields, 

Another practice in Malabar is to collect the larval cases in a sort of Ramachandra 
wimiow, which is used like a hand-net. 

In Mysore oiling the rice-fields is practised. Kanhi Eannan. 

At Sabour, in Bihar, this pest occurs every year and is controlled 
on the Farm by oiling the fields and then dragging a bamboo over the 
plants until their tips touch the oily water. This is practised regularly 
and found successful. 

In Assam the same method of control is practised. 

Nymphuh fluctuomlis occurs throughout India, Burma and Ceylon, ^'^etcher, 
but has only been bred at Taliparamba in Blalabar, when it was reared 
from a pupa found on paddy. It is perhaps a pest of paddy, together 
with iV. depundalis, but has not been definitely recorded. 

Ancylolomia ckrysographeUa is figured and described in “ South Indian 
Insects pp. 424-420, fig. 301, and we have lately prepared a new col- 
oured plate showing its life- history [exhibited]. In Madras it was found 
on one occasion doing damage to young paddy plants, the larva living 
ill silken galleries at the roots of the plants. Will you tell us about it, 

Mr. Ramakrishna Ayvar ? 

On the occasion when it was doing damage, paddy had been sown Mr. Ramakrishna 
broadcast in sandy soil along the sea-coast. The caterpillars were 
observed cutting the seedlings, when about a foot high, and carrying them 
into their galleries. Crows and other birds were very active in removing 
and eating the caterpillars. 

At Pusa Ancylolomia chrysographidla has never occurred in any uumbera Mr* 
on paddy. It is found on grasses, especially in areas which have not 
been ploughed aud which are overgrown with long grasses {Panicum 
spp.). The eggs arc laid probably on the soil amongst the foodplant. 

The larva has the habit of forming a sort of a silken tube, into which 
the plants are woven ; this tube goes into the groimd. Pupation takes 
place in the larval tube. Ordinarily the life-cycle takes about a month. 

At Pusa the winter is passed in hibernation in the larval stage. The 
Dioths come to light freely. 
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Cmphalocrocis medinalis ['‘South Indian Insects’ ^ p. 432, fig, 308] 
occurs commonly throughout India, Burma and Ceylon, and is a minor 
pest of paddy, sporadically rather serious. In the Northern Circars 
of Madras it has been noted that it is the late transplanted Varieties of 
paddy that are generally attacked. We have examples reared on paddy 
from Pusa, Poona, Surat, Belgaum, Palur (South Arcot) and Parlaki- 
medi (Ganjam). 

Cnnphalocrocis medinalis is found in Madras in Godavari and Viza- 
gapatam. Plants that are transplanted late suffer most. The affected 
plants revive later on but they are liable to be attacked by Schoenohius 
hipunciijer. One cultivator, a very intelligent man, tried an experi- 
ment in late transplantation, and experienced difficulty due to this 
insect. No control measures are possible. 

AVe v/ill next take the grasshopper pests of paddy. Besides those 
hoppers which attack the seedlings and plants more or less casually^ 
there are two grasshoppers which are specific pests of the rice-plant 
Hieroglyphus hanian. 

Oxya velox. 

Hkroglypkus haniari {jurcijer) has already been considered at some 
length under sugarcane. In some districts it is a bad pest of rice and 
there has been a good deal of literature on it in India ; iji Mysore there 
has bee tv published a Bulletin on this species and the Agricultural Journal 
of bidia lately included an account of co-operative bagging against this 
pest in the South of the Bombay Presidency. 

Hieroghjphus hanian occurs in Dharwar and Belgaum, but not in 
Gujarat. Bagging has been found useful in controlling it. 

In the Central Provinces Hieroglyphus banian is found in large mini' 
bers in the Chhatisgarh Division. Bagging has been very successful and 
nearly 2,000 bag-nets have been made to date. 

In Bihar it occurs around Pusa in the paddy-fields but has never 
been found in large numbers or as a regular pest. 

Its occurrence as a pest of paddy seems to be restricted to particular 
areas, in which it has been found that it can be controlled by bagging* 

Oxya velox is also found in paddy areas in most parts of India and is 
usually a minor pest, occasionally doing a good deal of damage, and 
in any case it is probably responsible for a large money loss every year 
in the aggregate. It is described and figured in “ South Indian Insects, 
p. 533, fig, 426, and it is there stated that the life-history is unknown, 
meaning that it was not known in detail. It has since been under observa- 
tion at Coimbatore and it has been found that the egg- masses are usually 
not laid in the ground, as is the case with most grasshoppers, but are 
laid on the bases of jmr stalks, etc. 
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Oxya veloz has been under observation in the Insectary at Coimbatoie Mr- RamachaDdra 
and its lifehistory has been worked out. Under natural conditions 
the eggs are laid on the stalks whilst the stubble is in the field ; latei on, 
in the field bunds. In April and May the eggs hatched in 14 days, in 
about 3 weeks during the monsoon, and in 4 to 5 days during the winter, 
at Coimbatore. The grasshoppers are found to damage the ears of 
paddy sometimes. When paddy is not available, they feed on grasses. 

As regards control- measures, hand-netting has been found quite 
useful. 

In Burma Oxya velox was sent in in large numbers from Bhamo Mr. Shroff, 
as attacking paddy. 

Oxya velox is ordinarily found in grasses and it is only under excep- Ghosh, 
tional circumstances that they come into paddy. 

The conditions evidently vary in different localities. In Madras Mr. Fietchen 
they apparently prefer paddy. 

We will go on to the beetle pests of paddy. 

Hispa armigera [a^nescens). 

Leptispa pygmcea 

Hapalochrus jasciatus. 

Oides affinis. 

Tayiymecus chhroJeitcus. 

,, indicus. 

„ hispidus. 

M ylloce r us discohr. 

,, hJandus. 

„ dent if er. 

Athcsapcuta oryzw. 

Uispa arnugem [“South Indian Insects”, pp. 315-310, tao. 10] 
occurs ill most paddy-growing districts in Southern and Eastern India, 
but we liave no records from the United Provinces or further North, 

It is sporadically a serioiis pest in Madras, Bengal and Orissa ; apparently 
less common in Ihhar but sonietimes a pest even there, chiefly in nurseries. 

The larvae mine the leaves of paddy and the pupa is found in the leaf 
vdiilst the beetles also occur on the leaves. Collection in bag-}iets or 
hand'^iets jnay be tried where it can be done. 

In Mysore and Cuddapah lands irrigated from taiiks, and in Malabar Mr. Ramakrishna 
rain-fed lands, suffer most from llispa. Ayyax 

As regards control, in Salem there is a curious custom of smearing 
a long stick with pig’s fat and placing it in the middle of the fields where 
it ia burnt, and it is believed that the smoke drives away the beetles. 
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III Lower Burma there is a local belief in the efficacy of the leaves of 
a particular plant, whose exact name I cannot give. These leaves are 
thrown in the irrigation water, or in the water standing in the fields ■ 
they give out an offensive smell which is believed to drive away the 
beetles. 

In Assam His pa armigera is a very bad pest. Nothing has vet 
been found useful to check it. 

In Madras hand-netting has been found quite useful. 

I have noticed an egg-parasite of Hispa annigem and on one occasion 
the eggs were found parasitized in fairly large minibei’s. 

My Assistant reared Hispa armigera from grasses. 

In the neighbourhood of Pusa Hispa armigera occurs everv year, 
out in small numbers. 

Leptispa piigmmi is figured and described in“ South Indian Insects ”, 
)p. 313-314, fig. 165, and we have since issued a coloured plate showinii 
die life-history. It is a species which seems to be confined to Southern 
India and Bombay. We have some specimens labelled Pusa ; 

IX 1912 ” but I believe that these specimens really came from Tra van- 
core and were mislabelled. It occurs as a pest chiefly in South Kauara. 
Malabar, Travancore, Cochin and Mysore. In Bombay it occurs as 
[at north as Bassein Fort but it does not seem to be a pest in Boiubav. 
Indeed, its activities in the pest line seem to be confined to districts 
with a heavy rainfall, and it is said to be worst in wet weather. The 
ife-history is briefly described in my bookand control will be much as for 
Hispa, by collection in bag-nets or hand-nets. 

In Southern India it is found all along tlie A\5\st Coast and perhaps 
the Coconada Division is its limit whicli it docs not appear to have 
crossed yet. 

Hapalochrus jasekUas is a Melyrine xMalacodermid which was found 
on rice in small numbers at Pusa in July 1015 and which we also have 
from Cliapra on rice It is not knowti to be a pest. 

Oides affinis South Indian Insects ”, p. 313, fig. 1G4] was found 
on paddy at Shoranore, in Malabar, in July and August, but it seems 
very doubtful whether it really feeds on paddy. The allied 0. hipmictafa 
feeds as a larva on Vkis trijolia. 

It was once found in large numbers on paddy at Shoranore, but has 
never been reported again. 

Tuiupnecus ckloroleucus has been fouTid on paddy on two occasions at 
Pusa, T. indicus at Pusa and Chapra, and T. hispidiis at Pusa ; but none 
of these are pests. 

Myllocerus discolor and M. hkindus have been found on paddy at 
Pusa, and M. dentijer at Shoranore ; but none of these are pests. 




Le/ptis^ pygfma^ Bly. 

Jfig. Damaged leav» of paddy ; 

Figs. 2 and 3, on a ieaf^ magnified and natural size ; 

Figs. 4 and 5 , Grub, lateral view, magnified and natural size • 
Figs. 6 and 7, Grub, dorsal view, magnified and natural size ; 
i^gs. 8 and 9, Pupa, magnified and natural size ; 

Fig& 10 and 11, Adult beetle, magnified and natural sizo ; 
Figs. 12 and 13, CSialcidid parasite, magnified and natural si^e. 









Fa^ydifhm oryzcs, Wood«Mason. 

Fig. 1, a cluster of rice plants several of which are affected. 

Fig. 2» an affected plant, with the pupa in its natural position exposed. 
Fig. Zi egg enlarged. 

Fig. 4, full-grown maggot. 

Uga 5 to 7, different views of pupa. 

Figs. 8 and 9, the adult fly in sitting and flying attitudes. 

The small outline figures indicate"!natural sizes, 
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AtJiesa'peuta oryzfje is anot her weevil, recently described by 
Dr. Marshall from specimens collected in Madras on paddy, but it is 
not common and seems to occur mostly on wild grasses. 

In addition to these insects, in Mysore wc have found a D}mastine Kan- 

beetle, as yet unidentified, infesting rice plants in fields with standing nan, 
water. It lives in the water, coming up to the surface at times to breathe, 
and caji remain under water, after one breathing, for an interval of time 
from one minute up to tw'clve hours. It damages the rice plants from 
the base upw'ards. [^j^eemens were exUhiied.] 

This seems to be quite a new pest with very remarkable habits for a BIr. Fletcher, 
Dvnastine. I do not know of any other aquatic species of this group. 

It would be intere.stiiig to know more about it and its life -history. 

We will take next the insects found boring in the stems of the rice- 
plant. This group does not contain many insects but they are of great 
importance as pests. On my list I have : — 

Fachjdiplosis oryzw. 

Schcenohius bipunctiler. 

„ immeritalis. 

Scirpophaga gil liherhis. 

Chib simplex, 

Sesumia injerefis, 

PacJiydiplosis oryza^ is a Cecidomviad fly, hitherto called Cecidomyia 
oryzw, which seems to occur chiefly in Madras, Orissa and Bengal. Some 
w^ork on its lifehistory has been done, both at Pusa and Coimbatore, 
since our last Meeting, and a coloured plate showing its life history has 
been issued. Perhaps Mr. Ghosh will tell us his experiences with this 
insect ? 

In the early part of September 1915 1 went to Eanchi to investigate BIr. Ghosh, 
the disease of rice-plants caused by this Cecidoniviad fly and made 
some observations which I have incorporated in a report. Anyone 
specially interested in this pe.st can see t!ie report. 

The external symptom of the disease is the growth of a long hollow^ 
structure in place of the main stem. This coloured plate 
clearly shows it. ft i.s caused by the maggot of the fly, feeding inside the 
stem. When the gall appears the maggot has already done the damage 
and has pupated. Tlic fly issues from the gall in the course of a few 
days and then the gall withers. There is thus an end of the career of 
the plant which docs not produce any ear. 

There are some obscure points in the life- history of the fly. It is 
not definitely knowm where eggs are laid in nature and how^ the maggot 
gets inside the stem. In the Insectary I got some eggs which 
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were all laid on the surface of the water and none on the plants. I 
could not however get any plants infected. 

This fly is a major pest of paddy plants and in some years causes 
serious damage which may amount to about 50 per cent. 

The maggot can attack only young plants. Grown-up plants become 
immune. The greatest damage is done at Ranchi about August and 
therefore in years in which the transplanting operations are late. The 
damage is insignificant in years in which the operations are early and 
the plants grow to some height by about August. Remedial measures in 
this case are out of the question as the working of the' pest is obscure and 
its presence is revealed only after the damage has been done. We 
have to rely on preventive measures alone and in order to find them 
3ut a good deal of investigation and experiment is necessary. 

I have seen Mr. Ghosh's report and agree with him on all points 
except the method of oviposition. In the Tnsectary at Coimbatore 1 
have found 4 to 10 eggs on the plant, generally at the base of the leaves. 
I have found parasites searching out and ovipositing in the Cecido- 
myiad eggs. 

In Madras this pest was studied in 1914. The cultivators know it 
well and it is called Anaikombu (Elephant’s Tusk). Recently a serious 
attack was reported from the Godavari District, and several experi- 
ments were tried in varying the dates of transplantation. Plants trans- 
planted late suffered most. 

At Coimbatore specimens were attracted to light. This led to an 
examination of the neighbourhood and sixteen kinds of grasses were 
found to develop galls in a similar way. Later on it was found that 
several distinct species of flies had been bred out and that each of these 
species restricted itself to one particular variety of grass. A species of 
Panicum at Samalkota was noticed to develop a gall- formation similar 
to that characteristic of Pachydiplosu oryzo>. and the fly, on emergence, 
resembled the gall-fly in paddy. 

As regards control, experiments will be tried with light- traps, as it 
has been found that the flies are attracted to light. 

It remains to be seen whether the flies attracted to light are the same 
as those which produce these galls in paddy. As regards control, direct 
control- methods will obviously be of no use, since, by the time that 
damage is noticed by the presence of the galls, the damage has all been 
done, and it is then too late to avert it, the flies having emerged, or being 
about to emerge, when it is noticed. It will be necessary to make a 
careful study of the life-history of this insect and to adopt preventive 
measures, such as the use of early- maturing varieties of paddy, to pre- 
vent damage. 
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Bcho&nohius bipunctijer is far the most important pest of paddy, which 
is itself the most important crop in the Indian Empire, whether reckoned 
by acreage or value of out-turn. I have estimated the damage done by 
this one insect in Southern India alone as one hundred miilions of Rupees 
annually and this figure may well be doubled or trebled when we consider 
the areas under paddy in other parts of India and Burma. Its iifc- 
history has been described briefly in South Indian Insects pp. 426- 
427, tab. 29, and the control methods suggested there are (1) use of 
light- traps, (2) collection of egg- masses, (3) destruction of paddy- 
stubbles. With regard to (1), we have made some experiments vith 
light-traps in paddy-fields at Pusa, and similar experiments have been 
made at Coimbatore and Poona, and the general result is that, whether 
the lamps used are ordinary small oil lamps or powerful incandescent 
lamps, although the moths may he attracted in thousands, there is 
no perceptible diminution in the severity of attack, and the use of light- 
traps as a means of control seems to be a failure. As regards ( 2 ), the eggs 
are laid in masses on the leaves and may be hand-picked in small plots 
but this is not possible on any large scale. As regards (3), the destruc- 
tion of stubble after harvest seems to offer a promising solution of the 
difficulty of control, in some districts at all events. In Bihar, for example, 
at any rate around Pusa, the stubble is often left in the ground during 
the winter months ; we have collected and examined this stubble and 
found about 40 per cent, of the stalks containing borers, largely hibernat- 
ing larvse of Schcenohiits. Destruction of the stubble at this time of 
year should do a great deal towards reducing attack on the next rice- 
crop and such destruction, if continued on a sufficiently extensive scale, 
should do something towards permanently reducing the attack in a 
district. But, before advocating such measures, we must make an 
extensive study of the insect concerned. We want to know, for example, 
if any parasites are carried over in these larvse resting in the stubble and 
what will be the effect on parasitization of destruction of the 
stubble. 

In Madras light-traps have been tried to attract the moths, and large Mr. Eamakrishra 
catches have been secured ; but still the pest has been observed to be Ayyar. 
as bad as before. 

On the Farm at Coiinbatore the affected plants are uprooted from the 
beginning ; this was tried and found quite practicable. To estimate 
the cost of this measure it was applied to a plot of one acre last July ; 
it was found that, in order to remove all attacked plants, four coolies 
Were required for four days, and therefore this method would appear to 
be prohibitive as regards cost and labour, The cultivators themselves 
do nothing to check the pest. 



372 PROCKEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 


In the North-West Frontier Province, soon after, and sometimes 
before, rice is harvested, clover is sown in the rice-held s, the result being 
that the rice- stubble is soon covered up by the clover and rots away and 
thus become unsuitable to carry on borers. The same thing is done in 
the Godavari delta, pulses and yingelhj being sown. In Bombay, on 
black soil, the lauds are ploughed up soon after harvest, and castor is 
sown. My idea is that such practices are responsible for the diminution 
of trouble caused by borers in such tracts. This has been coiihrmed at 
Peshawar in the case of sugarcane borers ; in cane-fields which are planted 
with a crop of Shajtal before the cane setts are put in, there is almost an 
absence of borers. 

I think that light traps against Schoenobius should be given a trial 
over whole blocks at a time. Trials on a few acres in the middle of a 
block will not give satisfactory results. 

There is no doubt that Schoenohius hipiinctijer is the most important 
insect pest that w-e have in India and we want to know a great deal more 
about its exact life-history in all districts. It is one of those insects 
regarding which there is urgent need for intensive research, not in one 
or two districts or Provinces, but throughout the Indian Empire as a 
whole. It is not, of course, confined to India but extends over practi- 
cally the whole of Eastern Asia, so that India, China and Japan, the 
cueatest rice-growing countries in the World, are all intimately con- 
cerned in this question. 

One thing that we want to know more about is the various wild grasses 
which may serve as alternative foodplants. Some work on this line 
has been done in Bombay and around Poona ; the following wild grasses 
have been found to be natural food plants : Job's Tears, Lscho^mum 
^striatum, Andropogon ordemtus and Antislhena ciliata. If any of you 
have any opportunity of observing other natural foodplants, such in- 
formation will be useful. It will be useful directly for control, for if 
w'e find that Sckcenobins is breeding in wild grasses on bunds or other 
places around paddy-fields, we can attack it by control of such wild 
gra.sses on adjacent areas; and incidentally' this measure will also be 
effective against Leptocorisa. 

There is also a possibility of control of this pest by the use of its 
natural parasites, but this again is a subject which requires detailed 
investigation. The egg- masses are sometime.s parasitized but at present 
we do not know what parasites are concerned or to what extent or m 
what areas they occur. Investigation may show that effective parasites 
may occur in some localities within the area of distribution of Sch(e- 
nobiiis (not necessarily in India) and we may be able to utilize these. 
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But work of this sort requires very careful preliminary investigation. 
\Ve should not want, for example, to bring in hyper-parasites which 
might attack parasites already present and doing good work. Then again 
there is a probability of finding parasites preying on the larvse, but these 
are fairly well protected inside the stems of the foodplant so that larval 
parasites are likely to be less effective than egg-parasites. I must 
confess that I am a little doubtful whether we shall be able to find any 
effective parasites. As I said just now, Schmobius bipunctifer has a 
wide range over practically the whole of South-Eastern Asia and is 
known to occur throughout India, Burma, Ceylon, China, Formosa,. 
Borneo, Singapore, Java and Sumatra, so that its area of distribution 
is pretty continuous and we may assume that it is a truly endemic species 
which has existed for a very long interval of time, probably for several 
hundreds of thousands of years, throughout that area of distributiom 
Its natural foodplants. wild grasses, are universally distributed and its 
own distribution has apparently only been limited by the desert areas on 
the North-West, by the colder climate of the PahTarctic Eegion to the 
North, by the Indian Ocean to the South and West, and probably by 
natural barriers to the South-East. It is a species which is frequently 
met with at sea some distance from land, probably carried by oflf-shore 
winds, as I myself noticed when employed in a Surveying Ship off the 
coast of Ceylon, and at a Meeting of the Entomological Society of London, 
at which I was present in June 1909, there were exhibited several speci- 
mens which had been captured at sea nearly two hundred miles off the 
coast of Cochin China, from which they had apparently been carried by 
the wind. [See '‘Proceedings of the Entomological Society of London," 
1909, p. xxxix.] I see no reason why the egg- masses, when laid on 
grasses, should not be transported equally well and carry aiiv egg-parasites 
with them. I have already dealt elsewhere [‘‘ Proceedings of the Ento- 
mological Society, 1909, p. xiv ; " Transactions of the Linnean Society, 
Zool. XIII, 320] with the distribution of insects by the action of cyclonic 
storms in conjunction with the movements of the upper strata of the 
atmosphere, so I need not go into that again. But I mention these 
facts, firstly, to show you that if any effective parasites of SchosnohiKs 
do occur anywhere they are likely to have bteii distributed already by 
natural causes and, secondly, to impress upon you the necessity of 
looking on this sort of problem in as broad a way as possible. It is 
by the accumulation of scattered facts, each perhaps insignificant in 
itself but gathered from as wide a field as possible, that our knowledge 
is advanced, and I think that such advance will be expedited by the 
centralization of our facts as much as possible. If, therefore, any of 
you Provincial workers come across any egg or other parasites of Schce- 
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nobius, it will help us and others if you will send us in ample material 
living if possible, for study and experiment. 

Schmohius immeritalis has been reared at Trivandrum in Travancore, 
from larvae boring in rice-plants. This species does not seem to have 
been bred otherwise but it is widely distributed and may prove to be a 
minor pest of paddy. 

Sdrpaphaga gikiberbis also is not definitely known to be a paddv- 
pest, but it is found very commonly in paddy areas in Lower Burma and 
is likely to prove to be a borer in paddy stems. 

Chilo simplex occurs as a stem-borer in paddy but is usually rather a 
minor pest of the rice-plant and we shall come to it again under juar. 

Chilo smphx is noticed in rice-plants at Pusa only when the crop 
is maturing. The dry ears are conspicuous and such plants contain 
several young borers, as many as ten to fifteen. 

Sesamia injerens is also found in rice-plants as a stem-borer but is 
usually a minor pest. 

Sesamia larvse are found in large numbers late in the season {i.e., just 
before and in early winter) ; they are also found in large numbers in the 
stubble after the crop is harvested. As regards control, burning of the 
stubble is an essential step against this, as well as against Chilo and 
Schwnobius. 

A few insects attack the roots of rice-plants and this group of pests 
will doubtless be extended considerably in the future. 

Phyllognathus dionysiiis. 

Anomala poUta, 

Canosia irrorata. 

Phyllognalkus dionysius is described and figured in Entomological 
Memoirs, Yol. II, pp. 139-143, tab. 13, from specimens sent from 
Belgaiim as injuring roots of young paddy plants in areas of black soil. 
We also have a record of the adult cutting stems of young paddy in 
South Kanara on one occasion. The insect is widely distributed and 
the Pusa Collection contains examples from South Kanara, Coimbatore, 
Be’ gaum, Igatpuri, Hoshangabad, Seoni, Pusa, Chapra, Debra Dun and 
Simla. It does not seem to be a pest as a mle, or perhaps it would he 
more correct to say that we do not know it as a pest. 

Ammala polita is probably the species referred to as A. varians 
in Entomological Memoirs, Vol, II, pp. 143-146, tab. 14, the name varians, 
as generally used hitherto, including two species, A. polita and A. henga- 
lensis [see Entomological Note 12], The larv® may occur commonly at 
roots of rice in dry areas, but we know very little about them. 
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Conosia irmata is a Tipulid found commonly in rice areas in India 
and Burma. We know nothing of its life-history but it seems likely that 
the larva will be found to feed on roots of paddy. 

The sucking insects on paddy include 

M^nida kistrio. 

Telroda histeroides. 

Leptomisa varicornis. 

Nephotetlix hipunctatus. 

„ apicalis. 

TeUigoniella spectra. 

Kolia mimica. 

Sogata pusana. 

„ pallescens. 

„ distinda. 

Libnrnia sp. ? 

Ripersia sacckari oryzce. 

Menida histrio South Indian Insects pp. 474-475, fig. 354] has 
been recorded as a minor pest of paddy in Southern India. It is probably 
unimportant as a pest and may be collected in hand-nets, if required. 

Tefroda histeroides South Indian Insects ”, p. 477, fig. 359] has 
been recorded from Salem and Coimbatore as an occasional minor pest 
of paddy, but also seems of little importance. It is widely distributed 
in India. 

Leptocorisa varicorms [“ South Indian Insects ”, pp. 479-480, fig. 

3G3] seems to be the common pest of rice, so far as I can make out. 

Distant describes three species of Leptocorisa in his Fauna volume but I 
have been quite unable to make out more than one species from our 
.series from India and Burma, Its life-liistory and occurrence have been 
described at length in Entomological 3Ieinoij’s, Vol. IT, pp. 1-13, tab. 

1, and there does not seem to be much to add to that. 

As regards control, the keeping of bands and other areas adjacent to 
paddy-fields clear of vdld grasses will reduce the numbers of this 
insect and, when it dues occur in paddy-fields, the use of hand-nets will 
keep it under control. AVhen I was at Coimbatore, "vve made com- 
parative trials of the efficiency of hand-nets and bag-nets against this 
insect, and found that the hand -nets gave much better results. 

With regard to Leptocorisa varicorn is, I W'as informed by a gentle- M Ghosh, 
man, residing in Burdwan, Bengal, that he had a sad experience of the 
damage done by this bug. In Burdwan district, Raniganj Sub-division, 
there is no aus paddy cultivated, but be wanted to try it. The local 
cultivators tried to dissuade him, saying that aus paddy was never 
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a success in the locality as it was always very badly attacked by Lep- 
tomisa. However, he put down eight acres under mis paddy and the 
plants grew well but, as the cultivators had predicted, when the crop came 
into ear and milk was forming in the grains, swarms of Leplocorisa came 
and attacked the whole crop. He tried his utmost to save it. and kept 
fires burning the whole night at several places in the midst of the crop, 
and produced smoke in portable vessels which were carried through the 
crop and the smoke fanned over the ears. He observed large numbers of 
bugs to be attracted to the hres and burnt. He used about 44 gallons 
of kerosine oil and several cartloads of cowdung cakes ; but all to no 
purpose. All the grains were sucked out and he got only the straw, whidi 
however the cattle would not eat on account of its buggy smell. He had 
to throw the straw into the manure pit. 

Leptocorisa is a very bad pest on the West Coast of Madras. Oir the 
Farm at Coimbatore hand-nets have been found very useful. In tlie 
interior districts, in some places, a long bamboo with a mat curved in 
the form of a nest is used by the rjjots ; this is a sort of a crude hand-net. 

Nephotettix hipinictdlus was included in ” South Indian Insects . 
p. 497, hg, 386. as a probable pest of paddy on account of the enormous 
numbers in \Yhich it sometimes appears in rice areas, f^ince that was 
wTitten. it has appeared as a pest in the Central Provinces and "we have 
heard a good deal about it in the last tw'o years. Mr. Misra visited the 
attacked areas and wTOtc a note which has been published. We 
endeavoured to bleed this species at Pusa in 1915 without success but 
were able to rear it last year. Perhaps Mr. Hatiram will tell us about 
the outbreak in the Central Provinces. 

yepJiotetiix hipunclalus is a serious pest of paddy in the Central Prm 
vinces. It has come into prominence only since 1913. It occurs through- 
out the year. AduUs are found on the fresh .shoots given out by the 
stubble after han’est. In summer they are found on the grasses round 
about the tanks. Twelve varieties of grasses have been observed to 
serve as foodplants for this insect. 

In order to control it, in the beginning hand-nets and light traps were 
made*in large numbers and distributed to the cultivators through the 
toJisildars ; but it was found that the hand-nets were too small for the 
purpose, and the lamps became smoky and became dark after only about 
half an hour of having been lighted. Bo both these measures were 
discarded, and large bags replaced the hand-nets. When a rope or 
bag-net is used, the bugs fall into the water, but all of them do not die— 
they get on to the plants again. In order to find out the quantity of 
kerosine which would require to be present in the water to ensure the 
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<ieath of the bugs, a series of experiments was carried out in the Labora- 
tory. First one part of kerosine was taken to one part of water and this 
was gradually diluted until there was one part of kerosine present in 
108 parts of water. It was found that a proportion of one part of kero- 
sine in eighty parts of water was effective, but that mixtures of higher 
dilution were ineffective. 

Last year (1916), in July only one field was very badly affected. 

The surrounding fields, although having the same variety of rice, were 
practically immune. 

This insect seems to have appeared as a pest in the Central Provinces Mr. Fletcher, 
quite sporadically. It was very bad in 1914 and 1915 but scarcely ap- 
peared in 1916 and it is probable that we shall not hear much of it again 
for some years there. But it is evidently liable to appear as a pest in 
other rice-areas. 

Nephotettix opicolis usually occurs with N. bipundalus, although 
usually in less numbers, and may also be a pest, but we have no record of 
it as doing damage by itself. Both these two species form a large pro- 
portion of the “ Green-lly nuisance ” that one hears so much about in 
Calcutta at the end of the rainy season. 

TeUigoniella speclra [“South Indian Insects,’’ pp. 496-497, fig. 

385] is also common in paddy areas and is probably a minor pest of 
paddy. It has been reared at Piisa on sugarcane and o]i a wild grass. 

Kolia mimica is another small bug, very like TeiUgonielh spectra, 
which was reared on paddy at Pusa when attempts were being made in 
1915 to breed out Nephofellix. A coloured plate showing the life-history 
was done [exhibited]; as a matter of fact, it was started w^th the ide-a 
that we were dealing with NepJioteitix when the rearing was commenced 
from bundles of eggs found thrust into the leaf-t ssue. It is not a regular 
pest of paddy, so far as we know. 

' Sogaia ptmm, S. pallescens and S. distinct^ are also .small bugs found 
in some numbers on paddy when Nephotettix was being investigated, 

A species of Idhurnia is said to occur on paddy and to have done 
serious damage in Bengal about nine years ago, but exactly what it is 
and whether it is a Liburnia seem doubtful. 

Ripersia sacchori orgzcc is referred to under the name 72, sacchari in 
Entomological Memoirs, Vol. II, pp. 128-129, tab. 12, figs. 10-13. On 
that occasion this insect occurred in 1907 widely on rice throughout 
Tirhut and Bihar. The insect has since been named by Mr. E. Ernest 
Green as Ripenia sacchari var, orgzce. Whether it is truly distinct 
horn the form on cane, we do not know, but the rice form seenis to be 
widely distributed in India. 
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In 1907 it was reported from Bankipur, where it is known as Chatra- 
The diseased condition due to it was ascribed to drought by the culti- 
vators. 

Rifmia was noticed in patches in an experimental plot of rice on the 
Government Farm. The affected patches had a scorched appearance. 

The floweis of the rice-plant are attacked by Cetoniad and Meloid 
beetles. Chiloloha aaita has been reported from Cuttack, Nagpur, 
and Virajpet (Coorg) and is often common in rice-fields. Lytta temimllis 
has also been found at Hagari (Bellary) and Bhandara (Central Pro- 
vinces), and doubtless other species occur in other localities. They can 
be collected by hand or in hand-nets. 

Are there any more pests of paddy ? 

In the Central Provinces a fly maggot was observed mining the leave.s. 
A similar maggot is found mining duhh grass {Cynodon dactyhn) leaves. 

Such fly-maggots are found occasionally at Pusa mining the apical 
parts of the leaves, but this insect is not a pest. 

JuAR {Andro'iwjmi. Sorghum). 

Androfogon Sorghum, commonly called juar in Northern India, chohm 
in Madras, is another very important crop in India and has also a large 
number of insect pests, although many of these have already been 
dealt with under sugarcane, paddy, and other crops. 

The seedlings are attacked by an Anthomyiad fly referred to in 
“South Indian Insects,” pp. 356-357, fig. 215, as the “ Cholam Fly.” 
Mr. Ballard did some work on these flies and came to the conclusion that 
there are at least three species (1) the Cholam Fly, which does not 
breed in rotten fruit, but which is found in cholam, wheat, varagn {PoS' 
palvm scrobicuhium), Panicfuni frumentaceum, maize and broom com 
(a kind of cho'am ) ; (2) the Cumbu Fly, whicji is very closely related to 
the Cholam Fly, but apparently distinct, and which feeds on cumbu and 
Panicum nuliaceum ; (3) the Tomato Fly, which breeds in rotting fruits 
and vegetable matter gene.ratly. I may add that Mr. Ballard informed 
me that the figure of the adult fly shown in my book, fig. 215, No. 4, is 
probably the female of the Tomato Fly. If Mr. Ballard returns to India, 
I hope that he will continue his investigations on this subject. 

The larva of the true Cholam Fly bores in the young .stem of the 
foodplant, which may be chokni or any otiier of the plants I have just 
named, and causes a characteristic “ deadheart,” and may be a serious 
pest of young seedlings. The only control- measures seem to be increas- 
ing the seedrate to allow for vacancies and prompt removal and destruc- 
tion of the young plants seen to be attacked. 
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In “ Insect life,” p. 639, Mr. Howlett stated that one species of Cor- Mr, Ramachaadra 
dylurid fly, which he called Rice Stem-fly, has been bred from rice, 

Sorghum, mai^e, millets, Panicum milkceum, P. frmrmtaceum, celery, 

Omumis satkus, and brinjal. But these flies were studied at Coimba- 
tore and it was found that there are at least three distinct species, which 
were separated up by Mr. Ballard, as Mr. Fletcher has just told us. 

We will go on to the leaf-eating insects found on juar and will take Mr. Fletcher, 
tlie caterpillars first 

Ammcta alhistriga and A. moorei. 

CiYj>his unifimcta. 

,, hreiji. 

S'podoplera 7naun(ia. 

Prodenia litura, 

Pekmia {Remigia) fnigalis. 

Dmydiira securis. 

Meknitis imene. 

Chapa mathias. 

Maramia trapezalis. 

Amsacta alhistriga and A. moorei occur in Southern India, especially 
in the Salem and South Arcot districts of Madras and in Mysore, as 
serious and destmctive pests of chohm. We have alreadv considered 
these species and need not go OA-er the same ground again, unless anyone 
has anything to add. 

Cirphis unipuncta has also been taken under paddy. It is distri- 
buted throughout India and Burma and is a serious pest of juar in most 
localities. 

Cirphis loreyi occurs throughout India and is probablv of some im- 
portance as a pest, but often confused with C. vnipuncta. It has been 
found on juar at Coimbatore and Poona. We considered this also under 
paddy and control will be the same as for unipuncta. 

Spodoptera 7nauri(ia ha.s been recorded on juar at Nagpur and pro- 
bably occurs in most districts at times, but it i.s not usually serious on 
par. We considered this also under paddy. 

Prodenia lifura is a very polyphagoiis species which has been found 
on juar at Poona. It is not a regular pest of juar. 

Pekmia {Remigia) frugolis [“ South Indian Insects,’" pp. 388-389. 

%• 253] occurs abundantly throughout India, Burma and Ceylon, the 
larva feeding on wild grasses as a rule. OccasioJially it is found on 
cultivated Graminese and has been noted on juar at Nagpur, but it is 
a pest of regular occuiTence. 

Dasyckira securis has already been taken under sugamane and paddy. 

It occurs fairly commonly on juar but is scarcely a pest, 

0 i 
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Melamiis mnene and Chafra imthm have also been considered under 
paddy. They arc both found, M. ismene the more commonly, on juar, 
but not as pests. 

Marasmia tra'pezalis (“ South Indian Insects,’^ pp. 432-433, tab. 
33] occurs throughout India, Burma and Ceylon, the larva rolling and 
feeding on the leaves of and other Gramineae. We have it recorded 

on jnay from Pusa and Nagpur, but it probably occurs everywhere that 
this crop is grown. It is a minor pest on juar as a rule, rarely serious. 
The picking of the rolled leaves is the only practical means of control. 

The beetles feeding on juar include : — 

Fhidodonta modeski ? 

PachnepJiorus impressus. 

,, hretingJiami. 

Tanymecus indicus. 

MijUocm^s hlandus. 

„ 11-pustululus. 

Phidodonta modesta — or, at least, the Ilispiiie found on sugarcane at 
Pusa and which has been considered as this species, although there is 
considerable doubt about its identity — has also been found on juar 
at Pusa, but it is not a pest. 

PachnepJiorus impressus and P. bretingkami arc found on young 
shoots which they nibble as in the case of sugarcane. The larvin also 
live in the soil at tlie roots of the plants and probably do some damage, 

Tanymecus indicus has been found on juar at Pusa and probably 
occurs throughout Northern India, especially on young shoots. 

Myllocerus hlandus and M. ll-pusiulatus are both very general feeders 
and sometimes occur on young shoots in some numbers. 

Nest, we have the grasshopper pests of juar, 

Epacromia tamulus, 

Orikacris sp. 

Colemania spJienarioides, 

Chrotogonus spp. 

Hieroglyphus banian. 

,, nigro-repleius. 

Oxya velox. 

Epacromia tamulus {dorsalis) South Indian Insects,'’ pp. 525-52b, 
fig. 417] is generally common on jmr in most districts and is often a pest. 
It may be caught in bag-nets or hand-nets and is also attracted ni 
some numbers to lights at night. 

In Gujarat Epacromia tamulus attacks juar in November and Decem- 
ber. Bagging was tried against this but was not successful. During the 







Chih simflexj Butl. 

The plate shows a young maize plant on which eggs were laid and the young cater- 
pillars bored down into the plant through the heart-loaf. One-half of the blade 
of the bcart-lcaf was destroy otl and the leaf broko dow'n when it issued out of 
(ho plant. 

I'igs. 1 and 2 show oggmaasos on leaf (natural size and nuignifioil] ; 

h’jg. 3, a young Tai-va (much enlarged); 

h'igs. 4, 0 and (}, the grown -up larv^a;, the first insido the affected stem and the other 
two drawn eiilaiged. 

Figs. 7 and 8, show pupso, inside the stem and enlarged j 

Figs. 9, 10, 11 and 12, show the moths in resting and flying attitudes. 

Figures in outline show the natural sizes. 
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monsoon months (July-September), light traps, which had been put 
out for Amsacta, attracted Epacromia in large numbers. 

At Coimbatore Epacromia tamulus is found to be serious on cholam Mr. Ramakrishna 
during November and December. Ayyar, 

Orthaoris sp. [“ South Indian Insects/’ p. 527, fig. 420] is a wingless Mr* Fletcher, 
grasshopper found commonly on cholam in Coimbatore, Tinnevelly 
and Bellary, and probably throughout the Plains of Southern India. 

It may be a minor pest at times, but is scarcely a pest as a rule. 

Colemania sphenar hides [“ South Indian Insects,” pp. 527-528, 
tab. 48] has apparently a curious limited distribution in Mysore and 
the Bellary and Kurnul Districts of Madras. A good deal of work has 
been done on this species, which is a very serious pest in the districts 
mentioned, and there is not much to add to that, I think, except that 
in the last three or four years this insect seems to have become less abun- 
dant. Why this is so we do not know exactly. Probably it is due 
to coiitrol bv natural enemies. Anyway, it is an insect which requires 
watching in case it should become abundant again or spread to other 
districts. 

Chrotogonus spp.*— how many species we have in India or what are 
the differences between them I cannot pretend to say. and the issue of 
Mr. Kirby’s volume in the Fauna series does not seem to help us much 
—attack juar, especially \mung plants, as they do so niajiy other crops. 

Control by bag-nets seems the simplest plan. 

Hieroghfphus banian has already been considered under sugarcane 
and paddy and occurs sometimes on juar but does not seem to be a regular 
pest of this crop. 

Hieroglyphus nigro-repklus Soutli Indian Bisects,” pp. 531-533, 
fig. 425] is a short-wijiged grasshopper found on cholam in Bellarv, 

Kurnul and Guntur. It is a minor pest, not occurring in large numbers 
as a rule. 

Oxya velox [”South Indian Insects,” p. 533, fig. 426] is common on 
juar in most districts and the eggs are often laid on the bases of ]uar 
stalks. We have already considered this insect under paddy. 

The ne.xt group of insects includes those caterpillars found boring 
ill the stem : — 

Chilo simplex. 

Diaircra spp. 

Papua depresselh. 

Sesamia inlerens. 

Chilo simplex is probably the worst pest of juarm India and is common, 
usually abundant, in all areas under juar. The species is briefly described 
aud figured in ‘‘ South Indian Insects,” pp. 422-424, figs, 299, 300, and 
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we have since issued a coloured plate showing the life-history. The eggs 
are laid in a mass on leaves and the larvse burrow in the stem. Some' 
times practically every plant in a field may be bored, often by many larvae. 
As regards control, the collection of egg-masses and destruction of affec- 
ted plants are not practicable measures on a field-scale. Destruction of 
stubble, promptly after harvest, may prove effective but, before advo- 
cating this, we require further investigation of the species — whether 
the larvse in the stubble carry over parasites and so on. Another point 
concerns the use of the fuar stalks as fodder ; we require to know how 
long these stalks are capable of containing Chih in any stage and, if 
there is danger from this source, whether any other method of storage 
of this fodder can be used. As I pointed out in my opening address, 
Ckilo is one of the insects which we have found is capable, at Pusa, of 
continuing in a resting condition and emerging at irregular intervals 
over a comparatively long period of time. But such conditions will 
probably vary locally. 

As regards parasites, an undescribed species of Trichogramnia attacks 
the eggs and is fairly common, the attacked eggs turning black. Xmith- 
opimpla piinctata and Tarytia flavo-orbMis are also recorded by Moiiey 
[Faun-a oj IndiUj Hymenoptera, Vol. Ill, pp. 125, 507] as bred from 
Ckilo simplex but it is uncertain whether the host w'as really Chilo or 
Diatma, 

In Bombay Chilo simplex is abundant in juar. 

And in the Central Provinces also. 

The species of Diatrm have already been dealt wdth under sugarcane. 
So far as we can make out at present, the species of DuUrm are the 
common borers in cane, occurring uncommonly in juar aiid maize, whilst 
Chilo simplex is the common borer in juar and maize and occurs occasion- 
ally in cane. Diatrcea does not seem to be common in juar and is probably 
of small importance as a pest of this crop. 

Papua depressella has been reared from juar at Ly allpur but is a mere 
casual visitor in this crop. 

Sesamia inferens occurs throughout India and is usually a minor 
pest of juar. The larv® are often found in large numbers in the stubble 
and may be destroyed there. 

The flower-heads of juar are attacked by several Cetoniad and Meloid 
beetles. A long list of these insects could be prepared but we need only 
consider a few common ones and those of which we have records are 

Heierorrhina elegans, Anthracopkora atromaculaia, and Protaiia 
alhoguttata, all found in small numbers at Coimbatore ; Anatom stilhta 
[‘‘South Indian Insects,” p. 282, fig. 122] at Bellary and Bangalore; 
Oxyc^ionia versicolor [Ic. p, 284, fig. 123] in Southern India ; Chiloloha 
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acuta [Z.C., p. 284, fig. 124] in South India and Nagpur ; JAjita tenuicollis 
[le., p. 303, fig. 148] in South India and Surat. Most of these beetles 
not only devour the pollen but also bore into and feed on the young 
grains, and may do eonsiderable damage in local areas. They mav be 
collected by hand or in hand-nets. 

These beetles lead us on to the group of insects which especially 
attack the ear-heads of juar. Of these avc know : — 

Stenachroia ebngelh. 

Sitotroya cerealella. 

Cecidomyiad Flies. 

Stenachroia elonyella [“ South Indian Insects,” p. 421, fig. 296] has 
been recorded in Madras from larvae found on cholam ear-heads at Coim- 
batore and Hagari (Bellary), and at Pusa from larvae on juar ear-heads 
and stems, maize cobs and mania ear-heads. The caterpillar webs over 
the ear-heads, in which it feeds, and is a sporadic pest of juar in Madras 
and Bihar, but apparently is not known in Western or Northern India. 

It piobably occurs in Burma also, but 1 car\not say definitely whether Mr. Shroff, 
it is this species. 

Sitotroya cerealella [“ South Indian Insects,” p. 456, fig. 331] occurs Mr. Fletcher, 
throughout India, Burma and Ceylon as a pest of stored grains. It 
also occurs in the field on ripe ears of 'juar. paddy, etc., and, though 
hardly a pest in the held, it may thus be brought into stores Avith the 
grain, and avc must therefore not overlook its occurrence on the plants 
in the field. 

The Cecidomyiad Flies occurring iji juar heads have not yet been 
identihed and perhaps more than oiie species may be concerned. In 
Madras a Cecidomyiad, found hitherto at Coimbatore and Udumalpet, 
attacks choIauL the egg being tbriist in under the glumes when the seeds 
are about lialf-ripe and the larva boring in the seeds of the plants in the 
field, so that the damage doiie jnay be considerable. In Bombay there is 
a Cecidomyiad on /unr which is probably distinct from the species found in 
Madras. Anyway, its habits are different, as in the Bombay Cecidomyiad 
the flowers are attacked and the grain i.s not developed. For the sake of 
convenience, pending proper identification, Ave may call the Madras 
insect the “ Cholam Cecidomyiad ” and the Bombay insect the “ Juar 
Cecidomyiad.” We lately received some specimens of the latter insect 
from Poona, collected in December 1900, and it appears that the ovary 
of the juar floAver is destroyed by the Cecidomyiad grub, Avhich pupates 
inside, the result being that no grain is developed, These Poona speci- 
mens were extensively parasitized by a Clialcidid. 

The Cecidomyiadae is a family of which very little is knoAvn in India 
as yet, at least as regards their capabilities as crop-pests. The species 



184 PROCEEDIXGS OF THE SECOND ENTOMOLOGICAL MEETING 


are very small and easily overlooked but it is probable that we shall 
find a good many pests in this group as time goes on. 

The next group of insects found onjmr includes those found sucking 
the juices of the plant. On my list I have - 
Dolycorisindicus. 

Agonoscelis nuhila. 

Nezara viridula, 

Piezodoms rubrojasciatus. 

Menida hislrio, 

Anoplocnemis pJi asiana . 

Leptocorisa varicornis, 

Lygceus pandurus. 

Calocoris angustatus. 

Megaccelum stramineim, 

Plienice mcesta. 

PyriUa perpusilla. 

,, aherrans. 

Pundaluoya simplicia. 

Aphis adiista. 

Mites. 

Dolycoris indicus [“ South Indian Insects,” p. 470, fig. 347], Agono^ 
scelis nubila p. 472, fig. 351], Nezara viridula [Lr., p. 473, fig. 
352], Piezodoms ruhrojasciatus [?.r,, p. 474, fig. 353], Menida histrio 
[l.c., p. 474, fig. 354] are all l^entatomid bugs, found more or less 
commonly on jua)\ but scarcely pests as a rule. tVheu doing 
damage, they may be collected in hand-nets. 

Anoplocnemis phasiana [l.c., p. 477, fig. 360] has been found on chohm 
in Madras, but is not common on this crop. 

Leptocorisa varicomis [Lc., p. 479, fig. 363] has been considered under 
paddy. It is sometimes found on chohm, sucking the tender seeds, 
but is scarcely a pest as a rule. 

Lygceus pandurus [lx., p. 481, fig. 365] is found commonly on juar 
at times but is not known to be a pest. 

Calocoris angustatus [lx., p. 490, fig. 376] occurs in Madras as a pest 
of chohm. It has recently been dealt with by Mr. Ballard, in Bulletin 
No. 58, and there seems to be no more to add at present. It is apparently 
only known in Southern India. 

Megaccelum strdmineum is another Capsid, more widely distributed 
than Calocoris, and doing similar damage to juar. Other undetermined 
Capsids also occur, but we know little about them. 

Phenke mcesta [lx., p. 493, fig. 380] occasionally occurs on juar 
in some numbers, but does no damage so far as we know. 
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Pyrilla ferfusilla p. 494, fig. 381] sometimes occurs on juar 
in some numbers but is rarely of any great importance on this crop. 

It is found chiefly in Southern India. 

Pyrilla aberrans occurs in Central and Northern India on juar much 
in the same way as perpusilla. It is fully dealt with in a Memoir by 
3lr. Misra, now in the press, so I need not ^ay any more about it now. 

Pundaluoya simplicia [J.c., p. 494, fig. 382] is an important pest 
of cholam especially in Madras. It occurs probably all over India, 
although we have few records, and is very widely distributed outside of 
India also, being known from South Nigeria, the Seychelles and Hawaii. 

It is probably identical with maidis, Ashmead, described from the 
Southern United States and is also perhaps the same as Liburnia psyh 
bides, Leth. [Indian Mnsemi Notes, III, 105, fig.]. The life-history is 
briefly described in “ South Indian Insects and, as noted there, the 
attack is usually localized in patches, the attacked plants assuming 
an unhealthy yellow appearance. The drain of plant-juice, when this 
insect is present in numbers, must be very great and the result is that 
practically no grain is formed when the attack is bad. 

As regards control, as I have said already in my book, this is very 
difficult, as the insects live protected inside Icaf-sheaths. It is therefore 
practically impossible to get at them. They are usually attended by 
ants and one line of attack might deal with these ants’ nests. Beyond 
that, I can suggest nothing beyond cutting the affected plants for use 
as green fodder. These plants are usually conspicuous and localized 
and in any case will not produce much in the way of grain, so their 
removal is indicated. 

Pundaluoya is very serious on cholam at Coimbatore. The bug is Mr. Ramakrishna 
found in all it.s stages on the affected plants. The attack resembles 
an Aphid attack in its effects but these are more serious. 

At Nagpur Pundaluoya simplicia occurred in one year in the Botanical Mr. Khare. 
area. 

At Piisa Pundaluoya simpUcia occurs on juar every year but has Mr. Ghosh, 
never been found doing serious damage. 

An Aphid, supposed to be Aphis adusta, o'^curs on juar, usually on Mr. Fletcher, 
individual plants which may be covered with this Aphid ; but whole 
areas as such do not seem to be affected. So we cannot consider this 
as a very serious pest. 

A Mite, or perhaps Mites of more than one species, occurs abundantly 
on juar in Madras and may do considerable damage. It is preyed on 
by a minute Coccinellid which devotes its attention to devouring the 
Mite’s eggs and so checking its increase. Practically all the leaves in a 



186 


FROCEEDIXUS OF THE SECOND ENTOilOLOCICAL MEETING 


field of may be covered with tbis Mite and control on a field scale 
seems rather out of the question. 

The roofs of jmr are attacked by a subterranean Aphid which has 
been found at Poona and is probably widely distributed, but we seem 
to know very little about it. 

On the Coimbatore Farm Cockchafer grubs' were noticed to do a good 
deal of damage to roots of cholam plants in 1916 . 

Bajra (Pennisetum typhoidemn). 

[Cuwbu — Madras.] 

The pests of bajm are very similar to those oijuar so it will not take 
us long to run through the list. 

Bajra seedlings are attacked by : — 

Chrotogonm spp, 

Epacromia tamuJus. 

Tanymecus indicus. 

Anthornyiad Fly. 

Chrotogonus spp., Epacromia tamulus and Tanymecus indkus attack 
young bajra plants in the same way as they do other young plants and 
there is nothing special to say about them as regards bajra. 

The Anthornyiad Fly attacking cumbu seedlings has been noticed 
in Madras and separated by ilr. Ballard as a species distinct from the 
cJiolam stem-fly. Its larva in cumbu bores both in young and old plants, 
in the stem and (characteristically) in the ear-head, in which it bores m 
corkscrew fashion. So far, this fly seems to be known only from Madras, 
but is probably widely distributed in India. Control should be as in 
cholam stem-fiy. 

The insects found eating the leaves of bajra include : — 

Flea Beetles. 

Colemania sphenarioides. 

Orthacris sp. 

Estigmene lactinea. 

Amsacta moorei. 

,, albistriga. 

Marasmia trapezalis, 

Episomus lacerta. 

Myllocerus IPpustulaius. 

Flea-beetles are sometimes found in some numbers on tajm-leaves, 
but it is impossible at present to identify these beetles. Probably many 
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Species occur as pests, on this and other crops, but we know very little 
about them. 

Colemania sphenarioides and Orthacris sp. have already been dealt 
with under cholam and there is no more to add. Cumbu is a favourite 
foodplant of Colemania, largely because it is grown to a considerable 
extent in the area of occurrence of this grasshopper. 

Estigmene hetinea [“ South Indian Insects,^’ p. 368, fig. 230] is- 
sometimes found on eumki, principally in Madras, but is sporadic and 
scarcely a pest as a rule. 

Amsaefa moorei and A. alhistriga have already been dealt Avith several 
times. Both occur as pests of cumbu in Madras. 

A, moorei also attacks hajri in North Gujarat. Mr. Jhaveri. 

Mamsmia (rapezalis [“ South Indian Insects,” pp. 432 433, tab. 33] Mr. Fletcher, 
rolls the leaves of bajra but is a minor pest as a rule. 

Episomus lacerta has been recorded from Surat and Myllocenis 
ll-pushdatus is generally distributed ; both may be found on bajra at 
times, but neither is of any great importance as a pest. 

The next group of pests of bajra includes those insects found boring 
in the stem 

Chilo simplex. 

Sesamia in/erens. 

Chilo simplex is a common borer in the stem but of less importance 
than in juar or maize. 

Sesamia inferens is often common also, but of rather minor import- 
ance as a rule in this crop. 

At the roots we get Termites and A)wmala grubs but both these 
have been considered under sugarcane and there is no more to add as 
regards bajra. 

The sucking insects found on bajra include 
Calocoris angustatus. 

Megac^'hm stramineum. 

Aphid. 

Nezara viridula. 

Calocoris angustatus and Megacahm stramineum have been dealt 
with under juar. Both occur on cumbu and do considerable damage, 
and other Capsids may also occur. 

An Aphid is found on bajra in much the same Avay as on juar but 
we are not certain of its identity. 

Nezara viridula and other Pentatomid bugs also occur on bajra but 
are of minor importance. 
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The flowers and heads of hajra are attacked by : — 

Anatom stillata. 

Chilohha acuta, 

Idgia cardoni. 

Lytta tenuicollis. 

Cumhu Cecidomyiad. 

Heliothis obsoleta. 

Anatom stillata South Indian Insects,” p. 282, fig. 122] is recorded 
from Hadagalli (Bellary District), Bangalore and Poona, and is a local 
pest of some importance, the beetles devouring the pollen and unripe 
grains. The beetles may be collected in hand-nets. 

CJiiloloha acuta [l.c., p. 28d, fig. 124] occurs in most parts of India 
and occurs on the heads in the same way as Anatona stillata. It has 
been recorded from Madras to the Punjab. 

Idgia cardoni (Melyrinse) has been reported on bajra flowers in the 
Punjab but does not seem to have occurred in recent years and is pro- 
bably not a pest as a rule. 

Lytta tenuicollis [“ South Indian Insects,” p. 303, fig. 148] occurs 
in South India and Bombay principally, on hajra heads, which are dam- 
aged by the adult beetles feeding on the pollen and young grain. It 
has been reported from several parts of Madras and from Surat. 

At Nadiad Blister Beetles are serious at times when the hajri plants 
are in flower. 

In Madras a Cecidomyiad fly has been found on cumhu at Coimbatore 
and Mettupalaiyam. The larva bores in the seeds of the plants in the 
field, the eggs being laid only at night. During the daytime the flies 
hide a wav among the sheathing leaves at ground-level. The damage 
done may be very considerable. This Czmhu Cecidomyiad is unlikely 
to be confined to the Coimbatore District and will probably be discovered 
to be widely spread in India if search is made. 

Heliothis obsoleta has been bred at Pusa from larvae found in bajra 
heads, in which it is occasionally found boring, but it has not been 
noticed as a real pest. 


Maize {Zea^nays). 

Maize is another important food-crop, especially in Northern India, 
and has a long list of insect pests, but many of these are identical with 
those already discussed under sugarcane, paddy, juar and bajra so that 
we need only mention these briefly. 

Maize seedlings are attacked by the Anthomyiad Fly found in cholam 
seedlings. The species of fly, damage done and control methods are 
all identical. 
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Eating the leaves of maize we get : — 

Cirfkis unipuncta. 

), loreyi. 

Prodenia litura, 

LapJiygma exigua, 

Ainsacta moorei. 

Estigmene hctinea, 

Marasrnia trapezalis. 

Amrimh antiqua. 

Hetemrhina micans. 

Monolepta signata. 

Tanymecus circumd^itits. 

,, Miens. 

,, hispidus. 

Mylhcerus IPpustulatus. 

,, hlandiis. 

Oxya velox. 

HieroglypJius hanian. 

Epacromia tamulus. 

Chrotogomis spp. 

Cirphs unipmicta is common on maize, sporadically serious. We 
liave already considered this species under paddy. In the case of maize 
the caterpillars are often found in the tube formed by the leaf-sheaths 
and may be dealt with by dropping kerosiiiized dust or ashes into this 
tube. 

Cirpkis loreyi has been noted on maize at Pusa and Surat and is doubt- 
less common througliout India. Control as in C. unipuncta. 

Prodenia litura has been recorded on maize at Daltonganj hut is 
doubtless found on maize occasionally in most districts. It is scarcely 
a pest of maize. 

Laphygma exigua is found especially on youngl eaves and shoots 
and sometimes occurs in numbers. The damage done is much like 
that caused by Cirphis. 

Amsada moorei is a pest of maize in those districts in which this 
insect does damage to crops generally. 

In Bombay Amsada moorei is sporadically bad on maize in the Pan- jir. Jhaveri. 
chmahal District. 

Estigmene ladineei is sometimes found on maize in small numbers Mr, Fletcher, 
but is a minor pest as a rule. 

In the Central Provinces E. hdinea is a minor pest of maize but Mr. Ratiram. 
is not bad. 
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Marasmia trapezalis [“ South Indian Insects,” pp. 432-433, tab. 
33] occurs commonly on maize, the larva rolling the leaves. It is a 
minor pest as a rule. 

Marasmia tmpezalis occurs throughout the United Provinces, but 
does not do much damage. On the Experimental Farms it is hand- 
picked. 

Ajwmula antiqua has been reported oh maize at Tatkoa, in Burma, 
but I do not know how far this is a pest. 

In one year it was found in large numbers at Tatkon. 

Heterorrhim mimns has been reported on maize at Taliparamba, 
in Malabar, but is not a pest. 

Monolepta signata occurs on maize, as on so many other crops, but 
is scarcely a pest. 

Tanijmeciis circumd<itus [Faum of India, Curculionidce, Vol. I, pp. 
90-91, fig. 24n] occurs throughout Burma and India, except Madras 
and Bombay, and has been found on maize at Cuttack and Lahore. 
It is scarcely a pest. 

Tamjmecus indicus [l.c., pp. 99-100, fig. 32] has been noted on maize 
at Piisa but is doubtless common throughout Northern India. It may 
at times do damage by nibbling young seedlings or tender leaves, but 
we do not usually regard it as a pest. 

'Tanymeous hispidus [l.c., p. 98] has been noticed in the Pusa District 
attacking maize, and doing a little damage sporadically, but it is not 
a pest as a rule. 

Myllocerus ll-pustulntus [l.c., pp. 350-352] has been recorded on 
maize at Surat and Pusa and is doubtless to be found commonly on 
maize throughout India, but it is scarcely a pest. 

Myllocerus blandus [l.c., pp. 333-334, fig. 101] is known from Burma, 
Madras and Bengal, and has been found on maize at Pusa, but this also 
is scarcely a pest, 

Oxya celox is found in numbers on maize throughout India and does 
some damage by eating the leaves and especially the young plants. 

In the Punjab, when the maize crop is young, it is attacked by ground- 
grasshoppers, chiefly Oxya and Epacromia. 

When the crop is young, bagging is practicable. 

Hieroglypkus banian sometimes attacks maize in some districts in 
which this grasshopper occurs. We have already dealt with it under 
sugarcane and paddy. 

In Madras Hieroglypkus banian is found on maize. 

In Khandesh also maize is attacked by H. banian. 
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Epacromia tamulus is found in most districts, but ciiiefly in Southern Mr. Fletcher* 
India. It occurs on maize and may do damage by eating back the young 
leaves and shoots of seedlings. 

Ckfotogonus spp. also attack young plants chiefly. 

All these grasshoppers may be bagged when doing damage to the 
5 'oung plants. In the case of older plants it is not practicable to get 
at them but grown plants are relatively little attacked. 

Boring in maize-stems we get 
Chih simplex. 

Sesamia mierens, 

,, miifomis. 

Chilo simplex occurs in maize in^the same way a.s it does in jmr and 
is an important pest of this crop. We have already considered it in 
some detail under juar and I do not think there is anything to add as 
regards maize. It is of course possible that more than one species may 
be included under the name (Jhilo simplex. 

Chilo simplex is sometimes bad in the Punjab on maize. Mr. M. M. Lai. 

It is also bad at Pusa. riddling the plant and attacking it in all its Mr. Ghosh, 
stages of growth. 

Sesamia inferens occurs commonly in maize stems and S. iinijomis iat . Fletcher. 
ha.s been reared from maize at Lyallpur and Pusa. The former is dis- 
tinctly a pest, at times serious. 

As already noticed under paddy and juar, the larvm rest for some 
time in the stubble and prompt destruction of this is indicated as a 
remedial measure. 

The heads, or cobs, of maize are attacked by 
Heliofhis obsolela, 

Chilo simplex. 

Heliofhis obsolela has been reared at Pusa from larvm boring i?i maize- 
cobs, and this method of attack is probably general in India, as is the 
case in other parts of the World, such as the United States of America. 

As regards maize. Iiowever, in India //. obsolela is not much of a pest. 

lleiiolkis obsolela (/ocasionally attacks the stem of maize, gnawing Mr. Ghosh, 
it from outside and entering inside the stem, the part attacked being 
the tender top portion. 

Chilo simplex lias also been bred from maize-cobs at Pusa and may Mr. Fletcher, 
occur in some numbers, but wc do not seem to have any record of this 
habit outside of Pusa. 

In the Punjab also C/h7o has been found boring into the Mr. M. M. LaL 
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The roots of maiae are attacked by the usual insects : — 

Anomala polita, 

Pachnephorus impressus, 

Myllocerus 11-pustidatus. 

„ discolor. 

Termites. 

There is not much to say about these that we have not said already 
in the case of other crops. Termites are not common on maize and 
probably rarely attack growing healthy plants, and the beetle larvae, 
though common, probably do comparatively little damage. 

Anomala grubs, presumably A, politay are found commonly around 
the roots. Doubtless a good many species occur. 

Pachnephorus impressus is found in the larval state commonly at 
maize roots. [See Entomological Note 33, Bulletin 59.] 

Myllocerus ll-pustuhtus and M. discolor have both been bred in 
numbers at Pusa from larvse found in the soil amongst maize-roots. 
But it is doubtful how far any of these insects are to be regarded as 
regular pests. 

The sucking insects found on maize include : — 

Leptocorisa varicornis, 

Calocoris angiistatus. 

Megacoelum stramineum. 

Pyrilla perpunUa, 

„ aherrans, 

PJienice masia, 

Pundaluoya simplida, 

Delphax psylloides 
Aphids. 

Leptocorisa varicor7iis baa been considered under paddy. It is 
found on maize, not uncommonly at times, but is scarcely a pest. 

Calocoris angustatus and Megacodum stramineu^^ have been consider- 
ed under juar. Both occur on maize also but do not do so much damage 
as to jmr. 

Pyrilla perpusilla and P, alerrans have been considered under sugar- 
cane and there is not much to add. They may occur on maize- but 
usually in small numbers doing little damage. 

PJienice mcesta is found on maize leaves at times but is not known 
to do damage at all. 
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Pimdaluoya sim'plicia is found on maize, as a pesb chiefly in South 
India, but is probably widely distributed. It is rather a pest of jmr 
than of maize, but the latter crop is occasionally attacked, generally 
in isolated patches. 

Liburnia fsylhides seems to be a name rather than an insect. It 
is described lunder the name of the Maize Fly ’’ in '' Indian Insect 
Pests,” pp. 37-138, fig. 155, It is probably the same insect as Pm- 
dduoya simflicia. 

Aphids occur on maize, sometimes in large numbers and are probably 
the most important pests so far as sucking insects are concerned. Iso- 
lated plants or patches of plants are attacked as a rule and control- 
measures are not generally required. 

Aphids are sometimes bad in the Central Provinces. Batiram. 

A species of Aleyrodid has also been noticed on one occasion'on the 
leaves of maize in the Central Provinces. 

Wheat (Triticum mlqare). 

Wheat seedlings are attacked by Mr. Fletcher. 

Ghrotogonus spp. 

Tanymecus indiem. 

Elaterid grubs, 

S-podofiera maurilia. 

Microtemes obesi {anayidi). 

Ckrotogoms spp, and other ground grasshoppers take their toll of 
wheat seedlings and may do considerable damage at times. Bagging is 
Usually effective as a control. 

Tanymecus indicus [ Fauna of India, CurcuUonidcE, Vol. I, p. 99, 
fig. 32] is a sporadic pest of wheat seedlings, the adult beetles hiding 
under the loose clods in the fields and nibbling ofi the young germinating 
plants. In the Punjab this species has been noted as an occasional 
bad pest of young wheat when the plants are about five to six inches 
high. As regards control, split pumpkins or had fruits are placed in the 
fields at dusk and examined before sunrise and large numbers of beetles 
are sometimes trapped in this way. This species is recorded from 
Assam, Bengal, Bihar, the United Provinces and Punjab. 

Elaterid grubs of various species are often found in numbers in wheat- 
fields and may perhaps do some damage but their status as pests is at 
present doubtful. Some species at all events are predaceous and feed 
ou caterpillars and other insects, so that they are beneficial. In this 
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connection we may recall the case of Lioyrylliis himaculatus in gram- 
fields, when it feeds equally on caterpillars and on the contents of gram- 
pods. 

Sfodopera tmuritm, which we have already considered under paddy, 
is also an occasional pest of wheat seedlings, on which it has been found 
at Pusa. But it seems to be a relatively unimportant pest of wheat. 

Microiermes amndi is the small Termite usually responsible at Pusa 
for damage to wheat seedlings and it is probably this same species which 
attacks wheat seedlings in other districts also. It nests in the ground 
without any indication in the shape of a mound to show where its nest 
is, but this may at times apparently be situated at a considerable depth 
underground. At Pusa when excavations were being made for the Drain 
Gauges^, the tunnels of this species were found at a depth of about eleven 
feet below ground-level. Scattered small chambers seem to occur 
almost anywhere underground and those belonging to Microfemes 
may easily be recognized by the fact that they are quite small, usuall)^ 
rather globular in shape and contain a small mass of comb whose 
exterior surface has a characteristically roughened appearance. To 
deal directly with these termites in wheat areas seems to be rather impos- 
sible as it is not possible to locate and destroy their nests directly and 
the enormous areas to be dealt with must also be borne in mind. It 
is possible that deep-ploughing, such as is done with steam tackle at 
Pu.sa, may so disturb the upper strata of soil that the termites may be 
driven down at least until the plants have attained a good growth ; but 
this requires experiment and in any case is not possible in small holdings. 
In irrigated areas, a deterrent may be nsed in the irrigation water, l)Ut 
this again is po.s.sible only in some localities. 

It is generally the seedlings nhich are attacked — we shall come 
presently to the case of termite attack on grown |)lants — and, once 
they have made a little growth, they seem to be fairly immune. 

In the Punjab termites are very bad on wheat seedlings. 

In the Central Provinces wheat seedlings are also seriously attacked 
by termites. 

My experience in the North-West Frontier Province is that wheat 
when sown by drills suffers more than when sown broad-cast. I have 
further observed that the trouble from termites is much greater in ligW 
soils than in heavy soils. 

I can corroborate Mr, Robertson- Brown’s latter statement. 
Northern Gujarat wheat in black soil areas is not much attacked hy 
termiies. 
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The next group of insects includes those feeding on the leaves of Mr. Fletcher, 
the wheat plant. ^Some of these, of course, may feed on seedlings also 
,and some pests of seedlings may eat leaves of well-grown plants. 

Flea-beetles. 

Monolefta signata. 

Mijllocerus dmolor. 

,, hlandm. 

Cirphis unipiincta.. 

„ hreyi 
,, Irayilis. 

Dasychira securis. 

Epacmnia famulus. 

Flea-beetles sometimes occur in numbers, chiefly on young leaves, 

;and may do some damage at times, but they are minor pests as a rule. 

The identification of Indian Halticinae is an unworked field at present, 

Monolepia signala has been found on wheat at Coimbatore and 
doubtless occurs in most districts, but it is not a regular pest of wheat, so 
far as we know, 

Myllocefus discolor [Fauna oj India, Curculionid(c, Vol. I, pp. 318-350, 
fig. 106] has been found on wheat leaves at Pusa and Coimbatore and 
occurs throughout India. The larva probably feeds at the roots of 
wheat also. This species is scarcely a pest as a rule. 

Myllocerus hlandus \ ic,, pp. 333-331, fig. 101] has also been found on 
wheat at Pusa, but is not a pest. 

Cirphis unipuncfa is represented in the Pusa Collection by specimens 
reared on wheat at Pesliawar and Pusa. It is often abundant in the 
larval stage in cra('ks and uiiclev clods in wlieat-fields and must do a con- 
siderable amount of damage in the aggregate, but it is not usually regarded 
as a serious pest of wheat. 

Cirphis loreyi is found with C. unipuncfii in wheat-fields and is often 
coimnon, although it is not lusiuilly regarded as a pe.st. It is probable 
that both tliese species of Cirphis escape ?iotice because tlie larvae feed 
by night and hide away in the daytime. 

Cirphis jraydis is recorded by llanipson [Cat. Lep, PhoL V. 5d6, 

1. 93, fig. 2b] to do " much damage to wheat in Chiiidwara District, 

Central Provinces, ' but it is not known to liavo occurred as a pest of 
late years. It is [)crhaps a sporadic local* pest. 

Dasychira securis occasional!}^ occurs on wheat but docs very little 
damage as a rule. 

In Burma Dtuitchira securis occurs on wlicat leaves but not as a pest, Mr, Shroff. 
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Efocromia famulus and otker grasslioppers occur, often in numbers, 
in wheat areas and must do some damage, but it is scarcely perceptible 
as a rule. 

Boring in the stein of wheat plants we get Sesamia inferens, Sesamia 
iimlormis does not seem to have been bred from wheat so far. We have 
wferens recorded from wheat at Surat, Nagpur, Seoni and Pusa, and 
it probably occurs throughout the wheat-growing areas in India, but it is 
scarcely a pest and direct control seems rather out of the question, except 
in so far as the stubble question is concerned. 

feamfa inferens is found in the Punjab but is not serious. 

At Pusa also it is not serious. 

Besides the usual micellaneous lot of cockchafer grubs and so ou 
the roots of wheat plants are attacked by 
Mimtermes ohsi {amudi). 

Aphids. 

Microtemes ohesi (anandi) has just been considered under the heading 
of seedlings. In some districts, however, notably in the Central Pro- 
vinces, wheat plants are attacked just when they are coming into ear 
and the damage done may be serious, two to three annas in the Rupee 
in normal years and four or five annas in bad years. Damage of this 
sort occurs at Hoshangabad and the subject was taken up for investiga- 
tion in 1910 by Mr. Lefroy. He visited the Farm and mapped out all 
the visible termites' mounds, which occur as a rule along the field embank- 
ments, and started a series of experiments on the extermination of these 
nests by (1) digging them out, (2) oiling with low-grade kerosiue oil 
and digging them out, and (3) simply pouring a bottle of low-grade 
kerosiue oil into one of the main galleries of the nest. In 1911, when 
Mr. Lefroy went on leave, I took over this work and visited the Hoshanga- 
bad Farm in September 1911 and noted results to date and continued 
the experiments with the new mounds which had showed up. The ex- 
periments carried out at that time appeared to have demonstrated 
that the simple oiling of nests is sufficiently effective to render this worth 
while. As careful estimation of that year's wheat crop on the Hoshanga- 
bad Farm showed that one-third of the total crop had been destroyed 
by termites it was reasonably supposed that the cost of treatment 
(about one anna per mound treated) would be more than repaid by 
increased out-turn, and an experiment on these lines w^as arranged to be 
done by the Deputy Director of Agriculture, one block of wheat fields 
to be left untreated and in another similar block of fields all the mounds 
beiuK desUoyed. 

In February 1912 I visited Hoshangabad again to see the result of 
this experiment, but no apparent difference was perceptible. The 
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attack happened to be in progress at the time of my visit, as the wheat 
was just coming into ear, and the attacked plants were plainly visible, 
showing up in yellow patches against the green of the healthy 
plants. It was evident that the suppression of the mound-nests had 
made no difference in the area treated and further observation showed 
that the attacked patches had no apparent relation to the positions 
of the mounds, so that it began to look doubtful whether termites were 
really responsible for the damage at ail This point, however, was 
soon set at rest by examination of the plants which were actually being 
attacked. On carefully digging these up, termites were actually found 
in the act of cutting the stem below ground-level, but it was at once 
evident that the termites doing the damage were not the same as the 
mound-builders. The mound-builder was an Odontotennes, 0. ohesus 
for the most part ; the termite damaging the wheat plants was a Micro- 
termes, since identified by Professor Holmgren as M. anandi, which 
I have since ascertained to be the same species as M, obesi. 

Now, that is another ca.se in which the importance of systematic 
work is obvious. If I had not happened to visit Hoshangabad at that 
rime and to secure specimens of the Microtermes in the act of damaging 
the wheat plants, we should probably have gone on destroying the 
mounds of the Odontotemes, which was not the culprit after all, and 
furthermore we should have been uttei'ly at a loss to reconcile the want 
of relation between destruction of the moniid-nests and continuance 
of the attack. Because wheat was being damaged by termites 
and a mound-building Odontotermes was common in the locality, 
it was presumed that the Odontoternm was the cause of the 
rlainage ; which was not the case as it happened. Similarly, 
borers in cane and ' junr were all lumped together as Chilo 
simplex-^ and other similar cases may be adduced. We have, for example, 
seen under sugarcane that there is considerable doubt regarding the 
identity of the common Hispinc beetle found on cane at Pusa and 
represented on our coloured plate as Phidodonta modesia. Other similar 
eases will probably ^rop up, as we get to know our common insects a 
little better, hut I want to impress upon you the necessity for not 
(limping to conclusions and lumping several things together merely 
because they look a little alike or liappen to be found on the same food- 
plant. 

Aphids on the roots of wheat plants were found at Hoshairgabad. Mr* Batitt«n4 
As a result of attack the plants dried up. 

Damage of wheat plants by root-feeding Aphids does not seem to be M^» Pletchtf* 
general in India. At all events, we do not seem to have heard of it 
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The sucking insects on wheat include 

Nemra virkhh. 

Dolycoris Miens. 

Macrosiphmn granariwn . 

Nezara vmdula, Dolycoris indicus and various other polyphagous 
Pentatomid bugs are sometimes found in numbers on wheat, but are 
not known to be pests. 

Macrosiphitm granarium — there is some doubt about the correct 
name— is the usual Wheat Aphid which occurs commonly all over India 
and often does damage. In some districts it is a common practice to 
grow mustard either inter sown with wheat or alongside the wheat* 
fields and the mustard plants are usually affected with Aphids which 
attract Coccinellids and other predators ; later on, when the Wheat 
Aphid comes along and starts multiplying on the wheat plants, it§ 
natural enemies are already present in numbers and keep it in check. 
There is also a small Braconid— which has beei\ identified as Aphidim 
avence^ but by whom and \\ith what degree of accuracy I cannot say— 
which attacks these Aphids and helps to keep them in check. Beyond 
the encouragement of natural checks in this way it is not usually possible 
to do much in the way of control on a field- scale in the case of the Wheat 
Aphid. 

The grain is attacked in the field and before storage by Hoi corny ram 
scabriceps, which sometimes is the cause of ({uite serious losses to the 
cultivator by the quantity of grain which it carries away. So much is 
this the case that in times of scarcity in some districts it is the practice 
to dig out these ants' nests and to utilize the stores of grain. 

At Peshawar Ilolcomyrtnex smhriceps has been noticed to take away 
wheat-grains from the field when these have been sown. 

Occasionally rats also are troublesome by carrying away the broad- 
casted wheat seed. 

The remedy would seem to lie in treatment of the seeds to make 
them unpalatable. Probably storage with naphthaline would make 
them distasteful to ants. But damage of this sort seems to be unusual. 
Hokomyrmex is usually a pest of stored grain and may carry off (piite 
large quantities of grain from stores. 

Oat.s { Arena saliva). 

The pests of oats are very similar to those of wheat, altliough "'C 
seem to have very few insects recorded as found on oats. 

On the leaves we find (Hrphin nmpnmio and Cirphis loreyi in 
same way as on wheat, Ijfist year when I was at Peshawar in May there- 
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vpas a small patch of oats on the Farm at Tarn and this was swarming 
with larvae of Cirphis, mostly unipuncta with a few loreyi. 

The Hispine which we have known as Pkidodonta modesta has also 
been found on oats at Pusa. 

Barley (Hordeum mlgare), 

We seem to have very few insect pests of barley on record. Mr. Fletcher, 

Spodopteramauritia was found doing damage to barley at Ootacamund, 
presumably to the young plants. I believe that attempts were made to 
grow barley in the Nilgiris, but it had to be given up on account of insect 
attack, chiefly by cockchafer grubs. 

Tbc roots also are attacked by Termites, chiefly when the plants 
are young. 

The next group of plants includes the various Millets and of these 
the first IS — 


Marua or Pa g I [Eleusine coracana). 

Hind. Madras.] 

The leaves of mania are eaten by a good many insects, but few are 
of any great importance as pests. 

Estiijmene lactinea. 

Amsacta alhistriga. 

Dasychira securis. 

Marasm ia tra peza / i.'i . 

Epacromia famulus, 

Ortkacris sp. 

Cyrtacanihaci'is ranacea. 

Monolepfa signafa. 

Myllocerus 1 1-puMuktus. 

E><ifigmene hictinea is sporadically a serious pest of ragi in Madras* 
Pi’om]>t hand-picking, before the pest gets out of hand, is the only remedy. 
But its occurrence is generally quite sporadic 

Amsada alhisfrign^ and probably A. moorei also, will eat ragi leaves 
when the caterpillars are abundant, but they arc not specific pests of 
ragi. 

Dasychira securis and Marasmta trapezahs occur on ragi as on other 
cereals, but arc scarcely pests. 

Epacronm fnmulus, Orthacris sp., Cyrfacaidhacris ramceo, and 
doubtless other common grasshoppers also occur more or loss casually 
on marm and may do minor damage at times. 
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Monolejita signata and Myllocerus ll~pustulatus are both very 
general feeders, also found on mama, but not as pests. 

Boring insects found in ragi include : — ' 

Saluria inficita. 

Chilo simplex. 

Sesamia inferens. 

Saluria inficita is a specific pest of ragi and is described and figured 
in “ South Indian Insects,” pp. 427428, fig. 304. The larva bores low 
down in the stem, near the roots. This insect occurs every 3 "ear at 
Coimbatore about August but has not yet been noticed elsewhere, al- 
though it is probably more widely distributed. 

Chilo simplex occurs in ragi and that is about all we can say. It is 
scarcely a pest of this plant. 

Sesamia inferens [“ South Indian Insects,” pp. 379-380, tab. 21] is 
a bad pest of ragi in Madras but in other parts of India it seems to be 
of minor importance. 

The heads of ynarua are attacked by — 

Anatoim stillata. 

Leptocorisa varicornis. 

Anatona stilhia South Indian Insects,” p. 282, fig. 122] is recorded 
as attacking ragi heads in the Bellary District, devouring the pollen of 
flowers and the milk of developing grains. 

Leptocorisa varicornis also sometimes sucks the ripening grains but 
is of little importance as a pest as a rule, 

Leptocorisa has been noted on tmrua ear-heads at Pusa, but only 
in small numbers. 

It is found in the Central Provinces also. 

The sucking insects found on ragi include : — 

'Sezara viridula. 

Ragi Root Aphis. 

Nezara viridulam sometimes found on this, as on nearly all other crops, 
hut is of very minor importance as a pest. 

The Ragi Root Aphis was first described in “ South Indian Insects, ’ 
pp. 502-503, fig. 390, but has not yet been identified, and I do not think 
there is any more to add to the account given. It seems to occur at 
Coimbatore regularly every year and is often a serious pest. 

Set ARIA IT ALIO A. 

[Kami — Hind, fcwaf— Madras.] 

Kami, or Tenai, has few specific pests, but is attacked by a good 
many polyphagous insects. 
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The leaves are eaten by-- 
Colemania spkemrioides. 

Hieroglyphus %igro-refktus. 

Mylhcerus d^ntiler. 

Colemania s'phenarioides and Hieroglyfhus nigro-refUtus occur in 
Mysore and the Bellary and Kurnul Districts of Madras and destroy 
ienai together with other crops. We have already considered these 
insects under ckolam, 

Myllocerus dmlifer has been noted on tenai at Palur, in South Axcot, 
but is not a pest. 

The flowers of Setaria italica form a rather favourite food of various 
Cetoniad and Meloid beetles. I have on my list 

Aruitona stillata. 

Gnatkospastoides rouxi. 

Lytta tenuicolUs, 

Zonabris pustuhta, 

Cantharis rujicollis. 

These eat the pollen grains and the young developing grain. I do 
not think there is anything special to say about any of them. 

In the stems of tenai there occurs an Erotylid beetle, a species of 
Languria, I think, about which we had a short note recently in the 
Agricultural Journal of Ipdia. 

This Erotylid was found attacking tenai at Coimbatore. The eggs Mr. Bamachandra 
are laid in slits made in the upper layer of the leaf. The injury 
done is similar to that done by a borer. The ears become discoloured 
and wither. 

Saluria inficita also was found boring at the base of Ienai stems in 
Bellary. 

That is an interesting record. It is the first time that Saluria inficita Mr. Fletcher, 
has been found outside of Coimbatore and in any plant other than 
mgi ^ 

The sucking insects found on kauni include the usual bug pests 
amongst which we need only specify Dolycoris indicus and Leptocorm 
varicorntSy of which the latter is found sucking the yoimg grain in the 
same way as on other cereals. But none of these bugs are of any great 
importance as pests. 


Setaria glauga. 

This has probably much the same insects on it as (S. italim but we 
do not seem to have any definite records at all. 
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PA^^IQVU FRUMENTAG^IUM. 

[>Sa»ia— -Hind.] 

The only insects recorded on this are Myllocerus ll-pustulatus, which 
has been found at Pusa and the cholam Aiithomyiad fly which has been 
reared at Coimbatore. It is also attacked by Lepocorisa and probably 
many other common pests of cereals. 

PANIQUM MILIACFJ'M. 

[Chum— Hind.] 

The cumhu Anthomyiad Fly has been reared from this plant at 
Coimbatore. We have already discussed it under cumhu, and I have 
no more to add. 

At Pusa a Fly maggot attacks the stem of china before the ear ripens. 
The effect produced is like that of a borer, the ear drying up without 
forming any grain. The affected plants are easily spotted in the field. 
This insect was first noticed at Pusa in September 1916. 

The leaves and grain of china are sometimes attacked by Cantharis 
actaeon. We had an example of this near Pusa in July 1915, when the 
beetles were found swarming in a china field. They are fairly easily 
collected by hand when in numbers. 

PA^ICrM itIUARE. 

[Gandhli — Chhota Nagpur. Panivaragu — Madras.] 

AVe do not seem to know of any specific pest of this crop. 

At Coimbatore we get a Flea-beetle which is peculiar to this millet. 
The eggs are laid on the leaves. The larva bores in the stem and, as 
a result of the attack, the ears dry up. The larva drops to tlie ground 
when full-fed and pupates there. 

A Stem-fly attacks (jandhli also, iu the same way as china is attacked. 
Specimens of this were sent in from Ranchi on one occasion. 

PAHPAJ.I'M HCnOJUCriATVM. 

[Kodon— Hind. /Mm— Gujarat. Fam(/u— Madras.] 

Varagu is subject to attack by the cholam Anthomyiad fly, but tins 
is probably not a serious pest. 

In the Central Provinces kodon is attacked by Cirphu unipiuwta, 
Leptocorisa varicornis (on earheads), Meloid beetles, Nephotetlu. and 
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Oxya velox. All these have been considered already and there is no 
more to add now. 

In Gujarat the larva of AmsacUi moorei attacks hodra in common 
with all other crops. 

Grasses. 

We will next take the insect pests of grasses generally. These are Mr. Fletclier. 
sometimes of importance in grazing areas and in the case of gardens, 
lawns, etc. 

Eodot&rw.es viarum is a common termite. i]i some parts of Madras, 
as at Coimbatore, and often does damage to grass laivns by cutting off 
the stems and carrying the cut portions below ground. It is a most inter- 
esting species of termite, both the workers and soldiers being provided 
with eyes ; most termites, as you know, are entirely blind in the worker 
and soldier castes. It tunnels below the ground, throwing up little 
hillocks of loose pellets of earth at intervals, and in the evening and 
early morning the workers sally out in the open and cut off pieces of grass 
which they carry into their galleries. The soldiers generally remain 
ill the open gallery, ready to repel any intruders, but sometimes come 
out and run about over the ground, apparently urging the workers to 
hasten in their task. When sufficient grass has been collected, the 
workers all scuttle back into the gallery which is promptly blocked up 
with pellets of earth. When tliese termites are in numbers, they may 
prixiiice regular bare patches on lawns. 

Eutermes heimi, which also occurs at Coimbatore, has somew'hat the 
same habits, but often feeds on dead chohm stalks or similar dead vege- 
table matter. However, it does cut living grass on occasion and so may 
do a little damage. 

Other species of Termites sometimes damage grass by cutting the 
roots but w’e seem to have no exact records of the species concerned. 

Euxoa spinijem occurs throughout India, Burma and Ceylon, the 
larva feeding at the roots of grasses, especially Dnhh grass (Cijnodon 
dacfylm). It is usually a very minor pest, but occurs sporadically in 
enormous numbers at roots of grasses. Wlieji in numbers it is usually 
attacked by birds such as hoopoes, crows, etc., and the only control that 
can be used is flooding where that is practicable. 

Sj)odoptera tmurilk, which we have already discussed in connection 
'vitli paddy seedlings, feeds normally on grasses and may do damage 
on grass farms. 

Pfodenia. litura also sometimes occurs in numbers on grass. Me 
liave already discussed Spodopfero and Prode)\k and I do not think 
fhere is anv more to add here. 
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Guinea GRASS (Panicum jumentorum). 

Guinea grass is grown as a fodder crop and its pests are checked 
automatically by frequent cuttings. It is grown to some extent at Pusa 
but we have not had much trouble with insect pests. 

The larvae of Porthesia xanthorrh{ea are sometimes found in small 
numbers but arc scarcely pests. 

Dasychim securis also is found in small numbers at times. 

Dasychira secuns has occurred on Guinea grass at Coimbatore but 
not as a serious pest. 

Sesamia injerens also has been reared from larvse boring in the stems 
but this only occurs when the grass is allowed to grow tall. When the 
grass is cut regularly for fodder, as is generally done, Sesamia does not 
do any damage. 

Bamboos {Bamhusa and Dendrocalamus spp.) 

Bamboos are mostly grown on a large scale in Forest Areas but are 
also often grown in Agricultural Farms, gardens, etc., and you may l)e 
called on to treat them for insect pests. 

Bamboo leaves are not attacked by any serious pests in the way of 
caterpillars. Matapa aria is a Hesperiad butterfly common in most 
parts of India, Burma and Ceylon ; the larva rolls bamboo leaves quite 
commonly, hut is scarcely a pest. Telicota augias is also recorded as 
rolling bamboo leaves, but is not a pest. Crocidophora ptyophoro. a 
Pyraustine Pvialid, has also been reared at Piisa from larvae rolling 
bamboo leaves, but it is not a pest. 

The young shoots of bamboos are bored by larvae of Fruit-flies of 
the genus Sticlaspis. Stictaspis ceratitina has been reared at Pusa in 
September from purple larvae found in bamboo shoots and S. strinia 
from larvae in Dendrocalamus shoots at Peradeniya. 

The shoots of bamboo are also attacked by the giant weevils of the 
genus CyrtotracheluSi which are known to occur in Bengal. C. hngip^s 
is recorded by Stebbing [Forest Cokoptera. p. 440] from the Cluttagong 
Hill Tracts and we have it from Lebong, Darjiling District, reared from 
larvae boring growing shoots of bamboo. In the Darjiling District 
C. dux is also found attacking bamboos in the same way. 

The pests of bamboos which are most commonly noticed are tlie 
sucking insects, which sometimes occur in large numbers. Of these we 
may note 

Gregm hamhuscB. 

A Woolly Aphid. 

A Fulgorid bug. 

Scale Insects. 
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Oregma hamhuscB is described in “ South Indian Insects,” p. 505, 
fig. 392. It occurs as a rule on the underside ol the leaves of Dendro- 
calamus, sometimes in very large numbers so that the plant is conspi- 
cuously smothered and blackened by a sooty fungus which grows on the 
honey-dew excreted by this Aphid. It seems to occur every year at 
Coimbatore about December and I have also seen it in Bangalore and it 
is probably common throughout Southern India. 

A Woolly Aphid was also common on bamboo at Coimbatore in 
December 1916, completely covering the young shoots and leaves. 

A Fulgorid bug has also been found at Coimbatore inside the lower 
sheathing leaves. 

Scale-insects of several sorts occur on bamboo in India but they have 
been observed little and collected and identified scarcely at all. Chionas- 
ps decurmta, Antonina anceps and Asterolecanium miliaris have been 
collected on bamboos at Poona and identified by Mr. Green. An Asterole- 
canium is common at Pusa and doubtless throughout India. 

Dried bamboos of course are subject to attack by a number of insects, 
especially beetles, such as Calodylus annularis^ Stromatium haThatum, 

Myocalandra exarata, Dinoderus, etc , but we can only deal now with 
pests of the growing plant. The list of known pests is very small and 
could doubtless be extended considerably by a little search. 

Grasses lead us on to Fodder Crops and we will now take the pests 
of lucerne, senji, skajtal and hersim. 

Lucerne [Medicago saliva). 

Lucerne is attacked by a good many insect pests, the most important 
of which are caterpillars, but the regular cutting of the plants when 
grown for fodder provides a certain amount of control in itself. If the 
crop is allowed to grow for any length of time it is often completely 
destroyed by caterpillars, especially La'phygma exiym. 

That is a difficulty in the North-West Frontier Province. Lucerne Mr. Robertson- 
or any leguminous crop cannot be grown for making hay because, before 
the crop has grown to the required height, the leaf-eating caterpillars 
appear and destroy it. 

The caterpillar and other pests concerned are Mr. Fletcher. 

Lafdiygma exigim. 

Prodeyiia litura. 

Heliothis ohsoleta. 

Agroiis ypsihn. 

Vdmlciope hyppasia. 

ilreatonotus gangis. 

Vraspedia dejamatarm. 
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Nacokm Micata, 

DicJwmeris ianthes, 

Lytta actceotu 
,, p icta. 

Hapahchriis fasciatus, 

Auhcophora abdominalis \ 

Flea Beetles. 

Monoleptu siynuta, 

Hypera medimginis, 
variabilis. 

Sitones crinitus, 

Tanymecus hispidus. 

Thrips. 

Aphids. 

Laphygma exigua [ ' South Indian Insects/' pp. 378-379, fig. 240] 
is the worst caterpillar pest found on lucerne, and occurs throughout 
India. The life-history is very short, only about three weeks, so that 
the numbers increase at a very rapid rate, and in bad cases of attack 
the area concerned may be swarming with the caterpillars. Control was 
dealt with in Bulletin No. 10, pp. 13-14, and the Agricidtural Joumil 
f)j India, Vol. I, pp. 338-350, tab. 23, and w’e touched on it also under 
the heading of indigo. In the case of lucerne, oi‘ similar fodder crops, 
ordinary s raying with a stomach poison is out of the question but careful 
>pTaving could be done of the stumps left after cutting. The regular 
cutting of the crop in itself provides a mechanical control but it is obvious 
that there wil be a tendency for the caterpillais to migrate from the 
cut areas to other areas with growing plants, if these are adjacent . 
Cutting should be as close back as possible and should be regulated so 
as to prevent this migration as far as possible and the plots should 
be separated by steepsided trenches or small ditches. A niiiulcr of 
caterpdlars can be collected by using bag-nets but many drop down and 
this is not an absolutely effective method. The eggs are laid in batches 
on leaves but are not sufficiently conspicuous to make it practicable to 
collect them under field conditions. One thing to be noted about this 
insect is that it does not seem to have regular broods ; in the case of a 
bad attack, the insect is found in the plots in all stages at the same time 
and this of course makes control more difficult. 

Prodmin lih/m also sometimes r)ccurs in some numbers on lucerne 
but is not so serious a pest as Laphygnw. Control will be similar. 

Hehothii ob-HokUi, Agrolis yp.nl</n, Ch(tki(rf)e hyjri)a^’iia and Creofotwl^^-^ 
ga^uji^ all occur at times but are not common as pests. 





1'i;!;?. 1 to 0 bUow fresh and older (black) eggs. 

7 to 10, newly hatched and fuHgrown grubs. 

Figs. 11 and 12, cocoon. 

Fig. 13, pupa. 

Figs. 15 and 10, beetle, female and male. 

Figs. 1, 2, 6, 8, 9, 11 and 14, are about life-size; other figures aio nugaified, the 
outline and life-size figures indicating the natural aizos. 
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Crasfedia defamalaria occurred on lucerne at Pusa in some numbers 
in 1906 but has not since been noticed as a pest. 

J^acoleia indicata is also found on lucerne but not in numbers. 

Dickmeris ianthes has been reared on lucerne at Pusa and may be a 
sporadic pest. 

Cantkam actmn and other Meloid beetles sometimes occur on lucerne 
and do a little damage. They are easily collected and it should be 
remembered that many of these beetles are useful in their early stages 
Tvhen they are predaceous on grasshoppers’ egg-masses. 

In North Gujarat Lyita picla is found eating the leaves of lucerne. Mr, Jliaveri. 

Hafalochrus fasciatiiSf a Melyrine Malacodermid beetle, has been Mr* Fletcher# 
found on lucerne at Pusa but is not a pest. 

Aulaco'phora abdominalis has also been noted on lucerne but there 
seems to be some doubt about the identity of the species concerned 
and A. abdotnimdis is not a pest of lucerne so far as we know. 

I have seen a beetle, which I think was AuhcopJwm fthdomina^is, Mr. Ramakrishna 
feeding on lucerne leaves. Ayyar. 

Flea beetles of various species occur on lucerne, but are not usually Mr. Fletcher, 
important as pests. 

In North Gujarat lucerne leaves are eaten by Flea-beetles. Mr. Jhaveri, 

Monokpta siynata occurs on lucerne, as on so many other plants Mr. Fletcher, 
but is not a pest. 

Hypera medicayinis is a weevil which occurs fairly common ’y on 
lucerne, the larvae being curious caterpillar-like animals which feed 
on the leaves also. The life-history is shown on a coloured plate 
[exhibited] now in the press. The eggs are laid in clusters on leaves and 
the grub pupates in a cocoon found in a fold of a leaf or sometimes on the 
ground in suitable crannies. It is a sporadic minor pest. Control is 
rarely necessary, as the cutting of plants prevents excessive increa.se. 

Besides lucerne, it feeds on alia. Lafhyrus hirsuta. and pea. 

Hypera variabili^ is very similar to the last species. It has been 
reared on lucerne at Pusii and Lvallpur and al.so occurs in the Peshawar 
Valiev. 

Hypera vanabilis is found on lucerne in tlie Punjab, but not to any Mr. M. M. Lai 
great extent. 

Siioues crinila,^' lias been found at Ibrsii on lucerne in some numbers, Mr. Fletcher, 
hut i.s not a pest. It also occiu-s on seaji and indigo in Bihar, but we 
fin not seem to have any records outside o1 Bdiar. 

Ta)}iimeeus hkpiihfs has been found on lucerne at Pusa but is not a 
pest. 
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Thrips are sometimes found in large numbers on lucerne on the 
leaves and in the flowers, but we seem to know very little about any 
damage that they may do and nothing about the species concerned. 

In North Gujarat Thrips are found in some numbers' on lucerne. 

Aphids sometimes occur on lucerne but rarely in injurious numbers. 
In March 1913. however, we had a report of Aphids on lucerne on the 
Military Grass Farm at Mhow ; they were said to swarm all over 
the plants, so that many plants died down and the attacked plants, 
being covered with sticky exudation, were refused as food by horses. 

Nematodes at the roots of lucerne were also reported from Mhow, but 
I do not know of any other report of their occurrence. 

SpJmoptera arachidis was noted on a small plot of lucerne on the 
Experimental Farm at Bellary. 

S'phrKyptem is not likely to do damage if the crop is cut regularly. 
Senji, 

{Melibtus 'parvifioni,) 

^‘enji is a sort of clover. It has no regular English name that I know 
of. Its pests are practically the same as those of lucerne. On my list 
I have 

Laphygma exigna. 

Hypera medicaginis. 

„ variabilis. 

Sitones crinitus. 

We have just gone over all these and I do not think there is any 
more to add, as regards senji in particular. 

At Nagpur Aphids are found on senji but are not serious as pe.sts. 

At Nagpur also, at Telinkhedi Farm, did serious damage 

to clover, the damaged area looking as if cattle had grazed in it. Lead 
Arsenate baits were tried but attracted very few caterpillars. The 
affected plots were then irrigated with the result that all the caterpillars 
were flooded out and picked up by birds. Three irrigations were found 
sufficient to rid the field of all the caterpillars. 

Shaftai. 

{Trifolium resupinahm,) 

Shajlal is grown very extensively in the Peshawar Valley and has 
much the same pests as lucerne. It is usually swarming with larv® of 
Laphygma exigm in all stages of growth and this is undoubtedly the 
worst pest of this crop. The larvae of Colias hyak and Colias crocetfSy 
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race fieUi are also said to have occurred as occasional minor pests 
of this crop ; but I have never myself found the caterpillars on it. 
Hr. Robertson-Brown has already told us of the virtues of skaftal as a 
cover-crop for sugarcane and I may add that in the daytime it also 
provides shelter for innumerable numbers of mosquitos. 

BmslM. 


{Trifolmn alemndrinun). 

Bersim is grown extensively in the North-West Frontier Province, pletchw 
Baluchistan, Sind and other parts of India. Its pests are identical 
with those of shaffal and call for no special comment. It seems hkely 
that hersim cultivation will become extended in India and we shall then 
hear of more pests ; but the worst is likely to be La^phygma and that can 
only be controlled by frequent and regular cuttings, as we saw under 
lucerne. 

Aphids occurred on bersim at Nagpur also. The plants were sprayed 
with Crude Oil Emulsion after cutting. 

We will next take the pests of— Kr. Fletcher. 

FRUIT-TREES 

and of these we will deal first with pests of Citrus of various species 
(oranges, limes, lemons, pomelo) and allied trees, as the pests of all 
these are verv similar. 


Oranges, etc. {Citrus spp.). 

Young Citrus plants are attacked especially by Phyllocmtis citreUa, 
whose larva mines in young leaves and does serious damage m the case 
of young plants where there are only a few tender leaves present. The 
life-history is shown on a new coloured plate [&c}ubi(ed]. The egg has 
uot been noticed but is perhaps thrust into the leaf tissue. The larva 
burrows in the leaf, between, the epidennal layers, feeding on the green 
5>ub.stance and making a mine which develops into a blotch. Pupation 
takes place in the mine. Phyllocnistis citrelh occurs in every locahty 
in India where species of Citrus are cultivated, but we have no record 
from Burma. It also breeds on bael CBgle mcirmehs) and on Jasmmum. 
As regards control, we usually recommend spraying the affected plants 
^th a mixture of Crude Oil Emulsion and Tobacco Extract, the latter 
being used because nicotine solution has a peculiarly penetrative action 
on leaf-tissue and is able to penetrate and kill the larv® and pup® inside 
^he mines. Fish Oil Soap could be used instead of Cnide Oil Emulsiou^ 
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I think that PhyllocniMis citrelh is more in evidence on the common 
Khali ^ the ordinary rough lemon. 

The leaves of Citrus plants are eaten by 

PhyUocnisiis citrella. 

Papilio demoleus, 
folytes. 

,, memmn. 

,, heknus dahlia, 
polymnestor. 

Chiktdes laivs. 

Tanka zizyphi. 

Chrysomelid Beetles. 

Pelto^rachelm pubes. 

Phyllocnistis citrella is chiefly serious on young plants but also attacks 
young leaves on grown plants and sometimes burrows also under the 
epidermis of green twigs. 

Papilio demoleiis is the worst leaf'eating pest of Citrus trees and 
occurs throughout India and Burma. Besides Citrm, it occurs on Imel 
(Mgle marrtielos). and P.malea coriilifolm. Its lifehistory has been 
described and figured in “ South Indian Insects,” pp. 412-413, tab. 2.5, 
and more recently in Entomological Memoirs, Vol. V, pp. 33-4H, tab. 6, 
and is well known to you all, so I need not go into that. As regards 
control, the eggs and larvce may be hand-picked and in small areas 
catching the butterflies in hand- nets has been found practicable. 

In the North-West Frontier Province, Papilio defnoleus is the worst 
pest of Citfo.^ plants. Even large plants suffer seriously. 

Papilio polytes occurs throughout the Plains of India, Burma and 
Ceylon. The larva feeds on various species of Citrus, of which it is 
occasionally a minor pest, but generally quite negligible. It also feeds 
on Mur ray ft Jerertigi. 

Papilio memnon has not definitely been noted as a pest of Ciinr^ 
but at Myitkyina in Upper Burma, I saw butterflies ovipositing on 
cultivated pomelo trees. 

Papilio heknus, race dahlia, which is confined to the Hill Districts 
of Southern India, is sometimes a serious pest of orange trees in vSouth 
Coorg. 

Papilio pohpnnestor is also sometimes a serious pest of orange trees 
in South Coorg. 

Chilades Inius occur.s in most parts of India, Burma and Ceyloik 
the larva feeding on orange, lime and pomelo. It is generally found on 
the top-shoots of orange but is scarcely a pest. An Ichneumonid 
site, Diodes vulgaris, has been reared at Pusa from this species. 



froceedings of the second extomological meeting 211 

In Madras Ckilades laius is found damaging orange skoots. Mr/Bamakrifltoa 

Ayyar. 

Tonica zizijphi [“South Indian Insects,” p. 459, fig. 335] occurs Mr, pletoher. 
throughout the Plains of India as a very minor pest of orange and lemon, 
the larva rolling the young leaves. 

Chrysomelid beetles were found at Myitkyina in Upper Burma, 
in September 1914, on orange, eating out patches from the under- 
surface of the leaves and doing considerable damage. This beetle is a 
golden-green Cassid, not yet identified. 

Pelto^achelus fitbes is a weevil found commonly on orange trees 
in the Shevaroy Hills, where it is apparently a minor pest. 

Boring in the stems of Citrus trees, we have : — 

Stromatium barbatum, 

Chbridolum alcmene, 

Agrilus grisator, 

Gmtholea eburifem, 

Arbela tetraonis. 

Slrmmtium barbatum [‘^ South Indian Insects,” pp. 321-322, fig. 175] 
is usually a borer in dead wood but in the Central Provinces it attacks 
living orange trees. An account of this has recently been given by Mr. 

Khare in the Journal oj ike Bombay 'Natural Eist(yrij Society^ Vol. XXIV, 
pp. 610-612. The lifehistory seems to be irregular in length and may 
extend to two years. 

Chhridolum alcmene [“ South Indian Iii-sects,” p. 323, fig. 177] occurs 
in the orange-growing tracts in the South Indian Hills, and does serious 
damage by the larva boring in the stems and large branches. But it 
'^enis to be rather sporadic in its occurrence. 

When I was in Coorg in October 1915, 1 found a small orange-coloured 
Cerambycid (?) grub boring into slioots of orange-trees at \irajpet, 
in West Coorg. It was in large numbers and was doing great damage, 
killing back the young shoots. The only remedy was to cut back the 
dmots and kill the gimbs, Unfortunately the beetle could not be reared 
out, but it was apparently not CMoridohm, 

Agrilus grisator is recorded in “ Indian Insect Life. p. 331, as reared 
from lemon trees, but we do not know it as a pest. 

Gnalholm churijera was found at Moulmein boring orange trees, 
but otherwise we do not know of its doing damage. 

Arbela kiraoms [“ South Indian Insects/ pp, ■153-454, tab. 41] 
is widely distributed in the Plains of India and has been recorded boring 
ni orange at Bangalore, Poona and Nagpur. In the Central Provinces 
jt is said to be a pest, although it is a little doubtful whether the specieg 
concerned is A. fefraonis or A. guadrinotata. Be this as it may, the 
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caterpillars eat the bark under cover of a silken gallery, which generally 
leads into a tunnel excavated i!\to the tree, usually in the angle of a 
branch. The catetpillars can sometimes be hooked out with a piece of 
wire, or their galleries may be syringed out, 

A rhda is very common in ora age trees at Nagpur. The moths enieroe 
in May and June. 

The flowers of CiU'us are attacked hy a few insects : — 

Prays citri. 

Oxyceioni a a Ibopu ndata. 

Cohsposoma semicostatunh 

Prays chri I told you about the other day. It occurs in India, 
probably throughout the Plains, having been found in Coorg and at 
Pusa, In the South of Europe the larva does serious damage bv des- 
troying the flowers of orange, and it is quite possible that it may do 
damage in India also, although it has not actually been noticed. It 
is ail insect that you might look out for when Citrus trees are in flow'cr. 

Oxycetonia alhopunctata has been found eating lemon flowers at Pusa, 
but is not a pest as far as Ave know. 

CoJasposoma semicostatum is reported to injure orange flow’ers in 
Assam. 

A beetle attacks the flowers in Assam but I do not know Avhat it is, 

The next group of insects comprises those attacking Citrus fruits 
0‘phideres jullonica. 

Virachola isoerates, 

Heliotkis ohsohia. 

Anthomyiad Fly. 

Chwtodacus lerrugineus, 

5 j coiidatus. 

„ diver sus, 

Ophideres fuUonicn is sometimes a serious pest ,of jjomelo and is 
especially interesting because it is one of the feiv ca.ses in which damage 
IS done directly by an adult Lepidoptcrous insect. The tij) of the tongue 
of the moth is provided with an armament of sharj) teeth with which 
it penetrates the rind of the fruits and sucks them so that they are spoilt. 
The structure of the tongue is figured in Entomological Note 64, Eulletin 
59. At Tardeo, in Bombay, a loss of a (juarter to a third of the pomelo 
crop has been reported as due to this moth, the attacked fruit falling 
from the trees. This moth is also well known to attack fruit in Australia 
and South Africa. Control measures are suggested in the Entomological 
Note just quoted. It is hardly jiossihle to check the increase of the 
moths as the larvm feed on Qyisfpndis and wild c!’ce}icrs. 
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ViracJloh isoemtes k occasionally found boring as a larva in orange 
fruits but is not a regular pest. 

Viraehola isocfates was once reared from orange fruits at Nagpur. Khare. 

HeliotMs obsohla is probably a mere casual pest of orange fruits but Mr. Fletcher 
at Peshawar last year some damage was done to young green fruits 
which were gnawed by caterpillars of this species. 

An Anthomyiad Ply occurs fairly commonly in orange fruit.s and is 
sometimes reported as a pest, especially in the Hills. It apparently 
attacks healthy fruit, although we seem to know very little about it. 

I have seen it in oranges sent from the Nilgiris as infested with “ Fruit- 
flies.’’ 

Cktetodaciis jeryugiums termgineus ajid C. fernigineus doysalis were 
both bred by me from larvae collected in pomelo {Citrus deemmna) fruits 
at Myitkyina, Upper Burma, in September 1914. C. jerrugineus in its 
various forms seems to be a rather general feeder in various fruits, such 
as mango, loquat, guava, peach, etc. 

Ckcetodacus dicersm is the Friiitfly figured as “ Dacus sp.” in “ Indian 
In.sect Life,” tab. 66, fig. 2. It was originally bred from oranges {Citrus 
ai(tanhum) but does not seem to be common. 

Ckmtodacus caudatus has been bred from larvae in pomelo fruits at 
Myitkyina, in Upper Burma, and Taung-gyi, in the Southern Shan States. 

It also breeds in gourds. 

We have lately received some Friiitflies bred at Poona fr-om oranges, 
but they have not been identified as yet. Apparently Fruit flies are not 
common in Citrus fruits in India, 

As regards control of Fruit flies, we will consider that when we come 
to deal with peacli p^ts. 

The sucking insects found on Citrus trees include 

Cappm taprohamus is. 

Bhyuchocoris kmneralis. 

CItnjsou} phalus {Aspidiotus) (luranlii. 

,, „ ((onidam {ficus), 

Aspidiotus hftanirr. 

Saissetia {Lecanium) hemispharica. 

A leuroca n th us ( A Jegrodc,s) spi n iferus. 

Dioleurodes citri. 

Toxoptera aurontii, 

Euphalcrus citri. 

CappiEu taprohaneusis [‘‘South Indian Insoct.s. ]). 470, fig. 346] 
eccurs in the Hill Districts of Southern and Northern India as a minor 
pest of orange trees. 
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Ehynclwcms Jiumeralis is referred to and figured in Entomological 
Note No, 94, Bulletin 59. Tliat was the first record of the occurrence 
of this bug as a pest of orange, but we have since had it sent in from 
Bassein (Burma) as attacking orange, citron, lime and pomelo, and from 
Jeolikote, Kumaon District, as puncturing orange fruits an inch deep 
and completely ruining the orange crop in association with Ca'ppm 
foprohanemis. These bugs can be caught in hand-nets but are not easy 
to see w^hen on the bushes, as their colour exactly matches that of the 
leaves. 


Chrysmplialus (Aspidio(us) aurantii occurs abundantly on Citrm at 
Pusa and probably in most parts of India and may be a bad pest. Tlie 
infested plants at Pusa were fumigated with Hydrocyanic Acid with 
success, but this is not generally practicable, and spraying or scrubbimr 
with resin compound and soap is generally fairly cfiective. 

Chrysomphalns (Aspidiotm) amidim [ficus) has been recorded on 
orange leaves at Poona and as a serious pest of orange near Khed in the 
Poona District, the fruits in this latter case being covered with the 
scales. It occurs as a rule on palms and appears to be rather a sporadic 
pest on species of Citru.s. It has been recorded from Calcutta also and 
is probably widely distributed in India, but the Indian Coccida? are a? 
yet practically unknown. 

Aspidiotus htmii(c has been fo\iiid on fruits of Citrus medim at Poona, 
or peach at Coonoor and Phoenix sp. at Calcutta. It does not seem to 
be a common pest of Citrus in India. 

Saisseiia [Lecanium) liemisphaTica has been recorded as a rather 
serious pest of pomelo in the Konkan. It has a wide range of food- 
plants, but is usually a minor pest of Citrus. 

Aleurocanihus (Ahyrodjos) spiniferus is a black spiny .\leyrodiQ 
sometimes serious on Citrus. 

A black Aleyrodid is very bad on all Citrus plants in the Punjah. 
The leaves arc thickly covered with this insect. As regards remedial 
measures, the old leaves are collected and burnt and new leaves are 
sprayed with Cnrde Oil Emulsion and also with resin compound. Three 
sprayings have been found to be necessary at intervals of a fortnif'ht. 
In the case of one area this was done for three consecutive years and 
there has been no further trouble from this pest experienced in that 
garden. 

In the North-West Frontier Province Scale Insects are generally 


found on smooth-leaved varieties of Citrus plants. 

Dialeurodes citri occurs fairly commonly on orange in most parts o 
India but wo do not generally look on it as a bad pest This, howoA^r- 
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citri lias proved a very serious pest, so much so that Mr, 'Woglum, 
an Expert of the United States Entomological Service > visited the Far 
East, including India, about six years ago especially to endeavour to 
collect parasites and predators of this Aleyrodid. You will find an 
account of this in one of the publications of the Bureau of Entomology 
and that contains all the information we have about the occurrence of 
Biakurodes citri in India. 

Toxofiera auraniii is apparently the common Ciims Aphid in India. 
It is often abundant and destructive on the young shoots, and is best 
controlled by a fish oil soap spray. 

Eufhakrus citri is a Psyllid found commonly on orange plants in 
India. It is usually a minor pest, occasionally occurring in large num- 
bers. A contact spray, such as fish oil soap, is usually effective. 

There is one other sucking insect which is not on my list but about 
which I want to say a few words, and that is Icerya j>urclioM, It is 
not on my list, because we have not yet found it in India ; but it is a 
thing to look out for because we have just received a warning from the 
Ceylon Government that it has been found in Ceylon and it is therefore 
possible that it may invade India also. This iHcale-insect is a well- 
known pest of orange and lemon trees in Australia and New Zealand 
and has also spread to South Africa. Fiji, Hawaii, Portugal, Trinidad, 
Mexico, and the United States of Ajnerica. Besides Citrus, it may 
attack a long list of other plants amojigst which 1 may name rose, 
grass, Casmriua, pomegranate, apple, peach, apricot, fig. pepper, grape, 
castor, Vohjijonum^ potato and Amaranthus. I have here some figures 
[exhibited] of this Scale-insect, and I will have copies of these made and 
circulated, so that vou will be in a position to recogiuze this insect and 
report its occurrence immediately to Pusa, should you come across it. 


Bael CEi]k marmehs). 

The pests of bfiel are verv similar to those of Citrus and hence are 
rather important because bael may provide an alternative food-plant 
for Citrus pests. 

On bael leaves we get : — 

CUtca picla. 

Phylhenistis citrelk. 

Paplio demokus. 

MyUocerus discolor. 

Clitea 'pietd (CUrysomelidae) is a specific pe.st of huel, attacking the 
leaves and shoots and often doing a good deal of damage. At Pusa 
about J\ine the leaves are riddled with patches eaten out hv the beetles, 
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and the young shoots are stunted by the boring of the larvae, whicli 
also tunnel in the petioles and mid-ribs of the leaves. Control has not 
been applied. 

PhylJocnisHs citrella mines the leaves of hael and Pa^iHo demkus 
also eats the leaves, both as caterpillars, and need only be noted because 
hael is an alternative food-plant to these pests of Citrus. 

Mylhcerus discolor and other common weevils are found commonly 
on hael leaves but are scarcely pests. 

ChcEtodacus zonatus (fersicce) has been reared at Pusa from fallen 
hael fruits which had broken in falling from the tree. So far, it has not 
been reared from fruit on the tree, but the fallen fruits are capable of 
providing a breeding-place for this fruit-fly which normally attacks 
peaches, mango and other fruits. 

Aspidiotus orientalis has been found on hael but is scarcely a pest.. 
It is recorded from Oshecha, Cycas revoluta, Dalhergia and Tamarimhts. 

Curry Leaf Plant (Murraija koenigi). 

Murraya is chiefly grown in Southern India and is important as an 
alternative food-plant for some Citrus pests. If grown near Citrus in 
gardens, therefore, a sharp watch should be kept on the Murraya plants. 

Papilio folytes breeds on Murraya, and is sometimes serious as a 
pest on this plant. 

Papilio demokus may perhaps feed on Murraya also but we seem 
to have no definite evidence of this in Northern India. In Madras it 
has been found at times on Murraya, 

A Phyllocnistis, perhaps P. citrellaj also mines the leaves but the 
moth has not been bred as yet, so its identity is uncertain. 

The Orange Psyllid [Euphalerus citri) also occurs on Murraya, which 
may be an alternative food-plant for this insect. 

At Coimbatore, a leaf-hopper bug, at present unidentified, occurs in 
swarms on the shoots, arresting the growth of the plants. 

We will go on to the other Fruits, of which the first is the— 

Mango (Mangijera indica). 

The Mango is grown practically all over India and is indeed the most 
typically Indian of all fruits and seems to be also the most popular, 
so far as insects are concerned, judging by the large number of insects 
found feeding on it. 

Mango seedling.s arc attacked by 
Termites. 

Gryllodes melanocephalus. 
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Termites, generally species of Odontoterms^ often attack young 
mango plants. The only thing to do is to keep them away as far as 
possible by watering with a deterrent, such as Crude Oil Emulsion. 

Gryllodes mlamcefkalus is also an occasional local pest of young 
plants. 

Mango leaves are eaten by a large number of insects but there are 
few really serious pests in this group 
Parasa lefida, 

Natada velutim. 

Euthalia garudu. 

Crmla trilenestrata. 

Lyinantriu heatrix. 

Euffoctis lunaia. 

Bomhotelia jocosatrix. 

Selepa (Plotheiu) celtis, 

Thalassodes qiiadrarki. 

Macalla moncusalis. 

Argyro'ploce aproboh. 

,, erolm. 


Acrocercops spp. 

Chelaria spathota. 

Anoniaki dussiimkri. 

Amhlyrrhiniis porkoUis. 

MyUocerus sabulosus. 

,, discolor. 

„ IPpustulalii^, 

Apoderus tranqii^bariciis. 

E iMjnampf us 7nargin<i I is, 
likynclKenus manyijercc. 

Parasa lepida [‘^ South Indian Insects, ’ pp. 410411, figs. 283, 284] 
is fairly coiniuon on mango in most districts and is occasionally a serious 
pest, especially on young plants, stripping oH the leaves. The young 
larva; are gregarious and may be collected by picking the affected leaves 
or, in the case of gardens, the trees may be sprayed wHh a stomach poison. 
The curious round shell-like pupoc are also found clustered in large 
numhers on tree-trunks and may be crushed. ^ a rasa kpida has a very 
wide range of food-plants, including coconut, tea, plantain, and FiCus 
spp. The larva is preyed on by tlic larvae of PhjcUa dentdindh, whose 
small red caterpillar is found sitting on the Parasa larva when the latter 
^8 about half-grown and ultimately devouring the Parasa pupa. 

In Madras Parasa kpida occurs chiefly on young mango plants. 


Mi. Bamakriritaa 
Ayy&r. 
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In Bengal large mango trees may be attacked. 

Natada vehtina Indian Insect Life,” p. 500, fig. 335] is also some- 
times found on mango but is not common as a rule and has not been 
noticed as a pest. 

EuthaUa gantda [Lc., p. 411, tab. 30] sometimes occurs on mango 
in fair numbers but is not a pest. 

Cricula trijenesirata [” South Indian Insects,” pp. 405-406, fig. 277] 
occurs on mango, cashew (Anacurdium ocddentale), Ternvinalia, Careya 
arhorea and other trees. It is found throughout the damper districts 
of Southern India, in North-Eastern India and Burma, and is sometimes 
a serious pest of mango, especially in Bengal. In bad cases of attack 
the larvae strip the leaves and the branches are covered with the masses 
of the golden-yellow cocoons ; these cocoons may be collected in large 
numbers and the pupae destroyed. The larval hairs are poisonous and 
the caterpillars should be dealt with with some caution. Phycita denti' 
IMla parasitizes this insect in its pupal stage, laying its eggs on the 
cocoon of Criada, the pupa being destroyed by the Phycita larva. 

. Cricula trijenestrata occurs sporadically in Eastern Bengal and is a 
serious pest when it does occur. 

Lymaiiiria heatrix occurs throughout India and Ceylon. The larva 
has l.ieen found feeding on mango at Poona and Pusa but cannot be con- 
sidered a pest. 

Eufroctis lunafa was recorded as defoliating mango and other trees 
in Mysore in June 1902, but otherwise we do not know this as a pest. 

Bombotelia jocmairix [“ South Indian Insects,” pp, 382-383, fig. 215] 
occurs in Southern and Western India and in Bihar and has been reared 
on various occasions from mango leaves. It is not common as a rule, 
but occasionally does some damage. 

HeUipa [PlQfhcia) cellis occurs throughout India and Burma and 
is an occasional sporadic (sometimes serious) pest of mango. It also 
occurs on litchi, rose, Odim wodier, Termimliri catu'irpa, GmeUmt arhorea 


and various other trees. 

Thahssodes quadraTia occurs, usually in small numbers, on mango, 
on which it has been found at Poona and Pusa. In January 190!) it 
was found in large numbers on mango at Pusa ; so that this species maj 
be a sporadic pest. 

Macalla moncusaUs [Ic., pp. 429-430, fig. 306] occurs throughout 
India but has only been noted as a pest of mango in Madras. The lar^a 
webs up the shoots aud leaves and destroys the young leaves. I he 
webs arc conspicuous and easily collected and destr()y«?d with the enclosed 
caterpillars. 
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Argyroploce aftohola is widely distributed throughout the Plains and 
is a very minor pest of mango, on which it has been reared at Poona, 

Bassein Port and Pusa, the larva rolling the leaves. It has also been 
reared from flowers of rose and on leaves of Cassia tora, litchi and Polyal- 
thia longifoUa. 

Argyro'phce erotias seems to be widely distributed in India and Ceylon. 

The larva has been found at Pusa rolling tender mango leaves and feeding 
on them and it was also reared in Bombay from a larva boring mango 
shoots. Also reared at Pusa from a larva rolling Lorardhus leaves 
(probably on mango) and from a larva webbing Cymglossum leaves. 

Various species of Acmercops mine mango leaves and some of these 
are mentioned in Entomological Note 84, Bulletin 59. None arc serious 
pests. 

Chelaria sfathota [Entomological Note 82, Bulletin 59] also occurs 
on mango but is not a pest. 

Anomala dussumieri is recorded on mango in Travancore but I do not 
know how far it is a pest, if at all. 

Amhlgrrhinus poricolUs^ an Eremnine weevil, has been found at 
Pusa eating tender mango leaves, as also leaves of bael (/hgle marmelos). 

Alhhzk lehhek and Balhergki Sissoo. We also have it from Cuttack (on 
Jjnmdm), from Pithapuram, in the Godavari District (on ^ermimlia 
leaves), and from Hagari (on agathi), but it does not seem to be a pest. 

Mylheerus sabuhsus, M. disedor and M. ll-puslulatus have been 
found eating tender mango leaves at Pusa, and are probably widely 
distributed as very minor pests. 

Apoderus tranqueharicus [“ South Indian Insects, ^ pp. 335-336, 
fig. 193] occurs sporadically oii mango in Southern India but is not a 
pest. The leaf attacked is cut and rolled up by the larva, which fee(k 
on it. 

lAignamptus marginaiis [i.c., pp. 329'331. figs. 186. 187] occurs 
thruuglioiit India and Burma. The Pusa collection contains examples 
from Delira Dun, Pusa, Nagpur, Poona, and Maymvo, and in Madras 
it has been noted in Godavari and Malabar. The life-history is de- 
scribed in South Indian TnsectvS and has also been worked out at 
Pu.sa. Young leaves arc usiiallv attacked and considerable damage 
may be done at times. Control is difficult owing to the small size of 
the insect. The collection and destruction of freshly-cut leaves con- 
taining eggs and young grubs should be done as far as possible and 
attempts might also be made to catch tlie adult beetles in hand-nets. 

At Pusa the grubs hibernate and some of them aestivate also in Mr, Ohosh* 
the ground. The life-cycle seems to be very irregular but there are 
probably about three generations during the Bains in North Bihar, 
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Some beetles appear ia March but, the climatic conditions being then 
unfavourable, the grubs from the eggs laid at that time failed to develop 
under conditions in the Insectary. Control is simply a question of care 
in the regular collection of cut leaves, and their destruction by 
fire. 

Rhijnchcpmis nmngijem is the minute weevil referred to as the 
“ Mango leaf-boring weevil ” in South Indian Insects/^ p. 334, fig. 192 • 
it has since been described by Dr. Marshall [Balktin Entomloijictd 
Research, V, 378-379, March 1915] as Rhynchaenus (Orchestes) mttujh 
ferae. Besides the localities already given, it has since been found at 
Coimbatore and Pusa and is probably widely distributed in India, 
though overlooked. The lifehistory has already been described in my 
hook, and the chief damage done is by the mining of the grubs in the 
tender leaves. In some cases considerable damage is done and this 
insect becomes a serious pest. It would be useful to try the effect of 
a nicotine spray to kill the grubs in their mines. 

Rhyiichaenus manyiferce was found at Pusa for the first time, and 
reared in the Insectary, in 191G. It is not common in Bihar. 

Before we leave the subject of mango leaf pests, there is one othei 
insect that might be mentioned, and that is (Ecopkylla smaragdina 

South Indian Insects/' p. 276, figs. 114, 115], the common red tree 
ant, which frequently nests in mango trees and becomes a serious nui.sanre 
to the fruit pluckers in the mango season. 

(Ecophylla stmragdina sometimes also spoils a number of young 
leaves by tying them together ; in such cases the growth of the young 
shoots is interfered with. 

Systematic de.struction of the nests by burning them out will reduce 
their numbers considerably, but one would rather like to see the effect 
in the w'ay of increase of caterpillar pests afterwards. 

The shoots of mango arc attacked by several insects : - 

Cklumetia trans versa. 

A mrsia meh nopketa . 

Akides jremtus. 

Apsylla cisiellfitfi. 

Cklumetia transversa is widely distributed in India and we baA’^ 
examples from various localities south of the United Provinces. The 
Iarv» bore into the shoots and sometimes feed on the leaves and ni’ 
florescence. It is usually a minor pest but is rej)orted as a bad pest 
of young grafted mangoes at Poona, boring the shoots. Occasionally 
it occurs on liteki also. The only possible control seems to be the prompt 
removal and destruction of attacked shoots. 
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Amrsia mlanoflecta [Entomological Note 78, Bulletin 59] burrows 
in young mango shoots, but is not common as a rule and scarcely a 
pest. There is also a larva which burrows under the bark of mango 
twigs so that the upper surface of the bark becomes detached and loose 
and peels off ; it is not quite certain whether this is due to Anarsm 
jnehnoplecta or not. 

Damage caused by loose bark in that way is common. Mr, Gliosli, 

Akides frenatus [Entomological Note 28, fig. 4] was reported from Mr. Fletcher. 
Dacca as doing considerable damage by boring into shoots of grafted 
mango trees. 

Akides jrenatus at Dacca is a bad pest of regular occurrence in the mj, p, q, 
young shoots of small and large mango trees. Grafted trees suffer 
more from the attack of this weevil. As regards the lifehistory, almost 
all the stages are found in the shoots, which die back. The affected 
shoots are readily distinguishable and picked off, and the beetles, which 
are commonly found in pairs ovipositing in the shoots, can also be 
collected. The pest i.s bad from March to October. 

ApsyUa cistelkta [''Indian Insect Life,” p. 742, figs. 514, 515] Mr. Fletcher, 
is found throughout Northern India. Its earh' stages are passed 
inside a young shoot which becomes distorted and transformed into a 
curiously-shaped gall. It is not common as a rule, but occasionally 
becomes a pest in gardens. 

The gall assumes the shape of a cone inside which the nymphs are Mr. Ohosh. 
found. The nymphs are covered with a sort of a white powder and the 
interior of the gall is filled with pearly drops of liquid. 

The flowers of mango are attacked by numerous insects of which Fletcher, 
tbe most important are the s]>ecies of Idiocerus. On the flowers we 
get 

Euproctis scvdilkns. 

Dickocrods pa ad ifera I is. 

Euhleinma silicuk. 

Antestia crackla. 

Idiocerus atkiasoni. 

nivcosporsas. 

,, difpenlis. 

Euproctis scintilkns South Indian Insects,’ p. 399, fig. 268] is 
soinetinies found on mango flowers and has been reported from 8aida- 
pet, ill Madras, but it is unimportant and not a regular pest. 

Eiclioerncis punciijcralis [/.c., p. 433, fab. 34] has been bred in some 
numbers from mango inflorescence and may bo considered a minor 
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pest in this connection. We have already considered this species under 
castor, but it has a very wide range of foodplants. 

Etihlemim silicnh has been reared at Pusa from mango buds and 
inflorescence and also at Xagpur from mango flowers. It has also 
been bred from castor fruit and juar heads, but is not known to be a 
regular pest and may be a rubbish-feeder. 

Antestia cruciata [“ South Indian Insects,” p. 472, fig. 350] bas 
been reported on mango flowers in the Central Provinces, but we do 
not know what damage is done. It is probably a mere casual visitor 
on mango. 

Idiocmis niveosparsus is described and figured in “ South Indian 
Insects, ” pp. 495-496, fig. 384, but 1. atkinsoni and L clypealis are 
also common species and quite similar as regards habits, damaj^e and 
control, so we may consider all three together. Some work has been 
done recently on these insects in Madras, the Punjab and Mysore, so 
perhaps the delegates from those Provinces will tell us about thi.s. 

In Madras, Idiocerus niveosparsus is the species found most fre- 
quently as a pest, but the other two species, /. atkmsoni and L clypenlh 
are also very common. Experiments on the control of Idiocerus have 
been carried out at Salem, and the results of the first year’s work were 
published in the Agricultural Journal of Indui. 

Idiocerus is generally found at the time of the flowering of the maiiiio 
trees. At other seasons also they are present, but not in large luinibers. 

One yeac when I was at Guindy in August there were very lar^e 
numbers of Idiocerus present on the trunks and under side.s of the 
branches of mango trees. 

They attack the tender flower-shoots and leaf-shoots, tlie result 
being that flower-buds, which appear in the beginning of the .seastm, 
wither away. 

Crude Oil Emulsion was tried from the lime the flower-shoots 
appeared. The trees were sprayed once in every ten or twelve days. 
The worst trees did not require more than seven or eight sprayinjis. 
Some trees were cleared of Idiocerus after two or three sprayings. 

Two blocks were selected ; one was sprayed, and the other kept 
as a check. The yields of the two blocks were compared and tlic re- 
sults were found to bo pretty encouraging. 

Last year (1916) Fish-oil-Resin Soap and Crude Oil Emulsion were 
tried to compare relative cost and efficacy. Fish-oil-Rcsin vSoap was 
used at a strength of one pound to ten gallons of water, and Crude Oil 
Emulsion also at the same strength. The cost of Fish-oil-Resin Soap 
came to eight annas per tree for complete operatior^, that of 
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Oil Emulsion to twelve annas. Fish-oil-Eesin Soap is more effective 
and cheaper than Crude Oil Emulsion. 

The relative cost will depend largely on the freight charges. Theji,^ Fletcher 
Fish-oil Soap is made in Malabar, whereas the Crude Oil Emulsion has 
to be got from Calcutta. In any case, eight annas per tree seems rather 
expensive. 

The cost is very gladly borne by the owners of the trees, because Mr. Rftmfttnp h n g 
the crop is very valuable. Ayyar. 

What sort of sized trees were these ? How far were they apart ? Mr. Fletcher. 

The trees are ten to twelve feet apart, and twenty to twenty-five Ramakrishna 
feet apart in some cases. Spraying is practicable in groves where the Ayyar. 
trees are not very big and the crop is valuable. 

What items are included in the estimate of cost ? The cost will Mr, Fletcher, 
vary greatly with the labour required, as, for instance, if water has to 
be brought from any distance. 

Nothing was included on account of labour charges, as the labour Ramakrishiia 
was provided by the gardeners, who were employed in these gardens Ayyar. 
in any case and were detailed to do this work. The estimate only 
includes cost of the insecticides used. 

Will you tell us about your experiments with Uiocenis in the Punjab ? Mr. Fletcher. 

In the Punjab experiments against mango-hoppers were carried out Mr. M. M. lal. 
at Hoshiarpur. We tried three methods : (1) spraying with Fish-oil- 
Resin Soap and (2) with Crude Oil Emulsion, and (3) smoking the 
hoppers out by lighting smoky fires under the affected trees. Of these 
Fish-oibResin Soap was found very effective ; when used at a strength 
of one pound in 15 gallons, the hoppers were killed. Crude Oil Emul- 
sion was effective when used at a strength of one poimd in eight or nine 
gallons of water. Smoking did not seem to have any good effect ; only 
the winged lioppers left the trees temporarily. 

Spraying was continued until the fruits had set. The fruit on the 
sprayed trees set very well hut in the surrounding areas the trees did 
not bear any fruit. Later on. the young fruits were attacked by these 
hoppers and many fruits drop[)od off the tre(s. 

The experiments are being repeated this }’ear. 

The Mysore Agricultural Department has suggested to take a large Mr, Kunlii 
screen smeared with u sticky substance and carry it about, driving rhe Kacnac, 
hoppers from the trees, so that tliey will stick to the screen. This 
should be done early in the season. 

That method docs not seem to he very practicable. I should not Mr. Fletcher, 
^f^re to try to carry about a large sticky screen on a wnndy day. 
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In Bombay, Incosopol was tried against mango-hoppers. Thirty- 
six mango trees were sprayed just when they were coming into flower. 
Three sprayings were given in all, a wheeled sprayer being used for the 
purpose, and the insecticide used at a strength of one pound to ten to 
fifteen gallons of water. The sprayed trees yielded 3,000 to 4,000 
fruits and this yield was decidedly much more than that of the un- 
sprayed trees. The cost of three sprayings came to three to four annas 
per tree, including labour charges. 

vSpraying is efiective provided that it is started soon enough and 
carried on sufficiently. As regards the best material to use, this is pro- 
bably largely a matter of local cost. The Fish-oil-Eesin Soap, obtain- 
able in Malabar, is the cheapest in Madras ; further away, the cost of 
freight will add to the price. Crude Oil Emulsion requires to be used 
fairly strong, one part in 25 to 30 of water. Mr. Ramakrishna Ayyar 
told us that he used it at a strength of 1 part in 100 of water and possibly 
that accounts for its lessened efficiency as compared with the Fish-oil- 
Resin mixture. Incosopol, used in Bombay, is a new insecticide pre- 
pared by the Indian Sotton Seed Oil Company at Navsari, near Surat. 
It requires to be tested before we can recommend it, but it is probable 
that a vegetable oil preparation will be less harmful to foliage than a 
mineral-oil mixture such as Crude Oil Emulsion. The question of local 
cost also comes in and what may be cheaper in one district may be 
more expensive in another. Sprayings require to be repeated because 
the sprayed trees may be reinfected and because the eggs and some 
hoppers may escape the effects of one spraying. The life-cycle of 
Idiocerus is extraordinarily short, something like eight or nine days. 

The hoppers are found throughout the year. It is only at the flower- 
ing-.season of the mango that they have opportunities of multiplyin<f 
very quickly. From the time of hatching to the adult state the bun 
takes seven to nine days. At the flowcring-season, on account of the 
abundance of tender stems and shoots, they multiply quickly aud their 
number rapidly increases, and that is why such large numbers arc found 
at that time. At other times of the year they breed, but only on tender 
leaves when these are available, and therefore their numbers cannot 
increase very much. 

We seem to know very little about any natural checks on the increase 
of Idiocerus. We do not know' of any parasites and, if there are any, 
they do not seem very effective. 

In Mysore I have found a small moth whose caterpillar parasitizes 
ldi/)cerus \ eyhibiled] . 

It is quite a novelty and appears to be an Epipyropid. It is evidently 
a new specie.s and probably belongs to a new genus. 
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We will go on to the pests of mango fruits. We have 

Cryporhynckus mangifem. 

,, gravis. 

,, 'poricolUs. 

Chxptoddcus ferrugineus. 

„ zomtiis. 

,, correctus. 

Nephopteryx sp. 

Cryptorhynehtis mangijem [‘‘ South Indian Insects,’’ p. 341, fig. 200] 
is common throughout Southern India and sometimes practically all 
the fruits contain larv® of this species. The larva feeds on the con- 
tents of the mango stone, and pupates inside the stone, the weevil boring 
its way out. As a rule the weevil does not emerge until after the fruit 
is ripe, so that the fruits arc very little spoilt for eating purposes. 

mangijme has a very wide distribution, having l)eeu recorded 
from India, Ceylon, Java. Chagos Islands,. Mauritius, Reunion, 

Madagascar, Zanzibar, Natal and Hawaii. In India it seems to occur 
rliiefly in the South, and we also have a specimeji from Rangoon, It 
is. of course, very easily distributed with ripe fruit and may he carried 
all over IndiaMn this wav; we have, for example, a specimen from 
Lahore, bnt it was found in imported fruit and may have come from 
a long distance. 

Cryptorhjnchxis gravis we know from Rangpur in Bengal, Silchar in 
Assam, and Mayrnyo in Eiirma and we also have a specimen taken at 
Piisa “ on Bomhax stem.” It apparently replaces C. viang{ler(B in 
borth-Easteni India and is .said to be a bad pest in Bengal, It does 
not seem to occur in mango fruits at Piisa. 

At Mayinvo in Runna, the mango trees in the Government Gardens Mr. Shroff, 
are badly alTectcd bv C. gravis. The grubs are heavily parasitized. 

The attached mangoes do not ripen well ; sometimes they fall off pre- 
maturely. 

(^rgpforhgnchas poricollis is referred to in Entomological Note 28 Mr. Fletcher, 
in Bulletin 5.0. It seems to be confined to Bengal. 

A CrffptorhijHchas, wliich ma^’ bo C. ponvoUis. is a bad pest in Dacca Mr. P. C. Sea. 
througlioiit Eastern Reiigal and Assam, and sometimes the whole 
frop i.s spoilt. The grub and pupa are found inside the pulp of the 
^niit and not in the stone as in the case of C. mamjilera’. This point 
*i‘Sy be confirmed bv rutting open green fruits when the grubs will bo 
in the pulp. The grubs are found from May to August. This 
is not bad in voung plants but the attack is very serious in the case 

older trees. 
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At Maymyo, in Burma, a yellow beetle was found in large numbers 
on one occasion only attacking green fruits. 

CJicetodacus jerrugineus in its various forms (jerrugineuSy dorsaJis 
incisus^ and versicolor) is probably tbo commonest Fruittly of tbe niaiiffo 
in India and Burma and also breeds in guava, loquat, peach, pomelo 
Sohnum, Capsicum, jak-fruit and various other fruits. The Fruit- 
flies of this group have just been revised, and all the available informa- 
tion on the species occurring in India, Burma and Ceylon has been 
given by Professor Bezzi in the latest number of the Bulletin oj Ento- 
mological Research [Vol. Vll, pp. 99-121 ; October IQIG], so we need 
not go into this group very closely now, and as regards control we will 
come to that under peach. 

Ckcptodacus zotiatus is the species hitherto called persicce and matoji- 
jerm in India. It is usually a peach pest but has been bred from inani^o 
fruits also. It is widely distributed in India. 

Chcetodocus correctus was reared from mango fruit at Coimbatoie 
and is also known from Pusa (in peach), Hagari and Guindy. The 
specimens collected by me at Guindy Nvere attracted to an opened tenui- 
tarium but there were mango trees quite close and they probably canif* 
from them, The smell of the earth in a newly opened terinltaihim 
attracts numerous flies but Ido not remember to have, seen Fniitllios 
attracted before. There has of course been a good deal of literature 
on the attraction of Fruit flics by the smell of citronella, kerohne oil 
and other oils ; but it is only the males that are attracted and smh 
methods are useles.s for control. 

Fruit flies are very bad in mango fruits in Madras. 

On one occasion at Coimbatore, whilst trying remedial ^ncasurcs 
against Batocera and otluw pests, roots of mango trees had to bo ex- 
posed and were cut in some cases. Th<'. cut roots were fouml to attunt 
a very large number of Fruitflies belonging to a species which usuallv 
attacks the fruits. 

A species of Xephoptergr was found boritrg gre(m tuango fruits at 
Bomljay in Februaiv 1911, but we have only had it once and do uo.' 
know any more about it as a [)est. 

The next group of pests of mango includes those insects found boring 
into the stern, branclie.s and bark of the tree. 

Arhela tefrnonis, 

Batocera ruhm. 

Acanihophorus mraikornis. 

Belionoia prasina. 

Unnamed Cerambycid beetle. 

Termites. 
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^rheh tetraonis [“ South Indian Insects ” pp. 453-454, tab. 41] 
occurs in most parts of India, but it is probable that A. quadrinotafa 
is often confused with ietmmis. The life-history is described in my 
book and control was discussed under Citrus. It is not a serious pest 
of mango as a rule and fairly conspicuous and easily dealt with when 
it occurs, so that little damage should be done in any well-kept orchard. 

Batocera rubus [Ic., p, 324, fig. 179] occurs commonly in mango in 
‘Southern India ; in Northern India it seems to prefer fig trees but some- 
times does damage to mango also. 

Acmtko’pJiorus serraliconiis [Ic., p. 320, fig. 173] is said to bore in 
man^o, but we seem to have little information about it. 

Belionota frasina usually bores in guava, I think, but sometimes 
occurs ill mango. It has been recorded as boring in mango trees at 
Chicacole [see Stebbing, Indian Forest Coleo'plera^ pp. 217-218]. It is 
not known as a regular pest of mango. 

An unnamed Cerambycid is recorded as a minor pest oi mango at 
Tkaton. in Burma, It is perhaps Rkjtkiodera robusta. [Gahan, Fauna 
oj In dia, Cera mhijcidxe, \ o 1 . I , p . 147, fig. 59 . ] 

Termites, usually species of Odontotermes, sometimes attack mango 
trees, usually gnawing the bark under cover of a slieet of mud. At 
Coimbatore I found a mixture of Crude Oil Emulsion and Tar, half 
and half, painted in bauds around the tree, fairly effective to keep 
termites away. 

As regards the boring [lests, a mixture of creosote and chloroform, 

OI oatbon bisulphide, or similar liquids, can be syringed in when the 
galleries are visible. In other cases the only remeds is to cut them 
out and tar the cut surface. 

At Coimbatore syringing with creosote and chloroform has been Mr. Eamakrishna 
laiiiid succc.ssfiil in the case of boring insects in mango trees. ^ 

III liurina c.wbou bisulpliide was tried with great advantagt against Mr. Shroli. 
boM’.S. 

In the t’linjab, at lloshiarimr. there was trouble from borers of Mr. M. M. Lai. 
sorts and carlion bi.siilphide injection was found successful. 

The ncNt and last group of Insact iicsls of mango includes the suck- Mr. Fletcher 
iiig insens. We have already takim Idionriis spp.. A'llestm crwioht 
and .IpsiyPrt cMlahi and the remaining insects are mostly Scales and 
not verv important [icst.s on the whole, 

Ale>/rodes .sp. 

Monophlebus sfehbinfji octocaudatus. 
leenja seijchcUarum. 
minor. 

Pseudococcas (Dadi/hpius) sp. 

R 2 
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Pulvinaria psidiL 
Ceroplastes foridensis, 

Vinsonia slelUjera. 

Coccus mangiferw. 

Chionaspis dilata'a, ' 

„ intis, 

Levcaspis indica. 

Aspidiotus destmctar. 

, (rvobitiformis. 

Parhitoria perijamUi. 

Aleijrodes sp. An unidentilied species lias been found on maiiLO 
but not known as a pest. 

Monophkhus stehbingi var. oclocuudatus occurs every year at Y’m 
from January to May and attacks ail fruit trees, massing on the yonrit^ 
shoots. It is not a special post of mango but may sometimes bo a jjc-v 
of this tree when it is in numbers. The eggs are laid in the giwiiul 
about May and remain there until they hatch out about Novoriil'-G- 
December. Digging around the trees to destroy the eggs and bandi'v 
the trees when sullicieutily valuabby to prevent the young hugs fi'uin 
crawling up. will reduce damage. A layer of line sand around the tie- 
makes an effectual barrier so long as its surface remains drv and loo-:-. 

Icenja sefjchdkirum has been recorded on mango at Poona but b 
not common and not known as a pest of mango, 

Icerga minor [Entomological Memoirs, 11, 17-18] is found on nia”i!u 
leaves at Piisa commonly but is not a pest. 

PseudococcHs {Dfictylopius) sp. occurs in Madras but is not senoiF 
as a pe.st. 

Puh'innrki psidii [*' 8oiith Indian Insects,’' p. 511, fig. 39h] occurs 
commonly on mango in most districts but is not a bad pest as a rule. 

Ceroplastes floridensis has been found on mango but is not kuouii 
as a pest. 

Vinsonia stellijern is found commonly on mango, especially in Madray 
but is not a pest. 

Comis {I^canhim) mamiijerfc has been found on mango at Pusa. but 
not as a pest. 

Chionaspis dilatatn ha.s ijeen recorded on mango at Poona : it 
common occurrence on both surfaces of the leaves. Also found 
paln.s at Cahuitta. 

Chionaspis vitis is said to be a bad pest of mango in Madras, b'U 
we know little about it. 

IjfMcaspis indica has been recorded from Poona as occurring 
D'.only on mango tree's. “ The scales are completely hidden undet 
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black mould so common in connection with Scale insects, but under 
this covering the scales completely encircle the tender branches. It 
may become a serious pest if not carefully watched.” [Bombay Journal 
XXlIIj 135,] This is an excellent example of our want of knowledge 
of Indian Coccid®, this species being first identified in America on 
voung mango trees impelled from India. 

Aspidiotus deslructor South' Indian Insects,” p. 518, fig. 408] is 
floneraily bad on palms and occasionally occurs on mango but is not 
usually a bad pest on mango. 

Aspidiotus trilohitijormis is also on our list of 8ca-es from mango 
but otherwise we know little almnt it. 

Parlatorki 'pepjandii has been recorded on mango in Eajputana but 
does not appear to be a pest. 

The list of Coccids on mango in India is very small, and our informa- 
tion about them still more meagre, and a little search would doubtless 
extend both very considerably, Few (,’occids, however, seem to be 
real I V bad pests of mango and when treatment is required a contact 
insecticide spray containing rc.sin will usually be cSective. 

Litchi [Nepheliuni litchi). 

On the leaves of litchi we get 
Eriophijes sp. 

Set e pa celt is. 

Thfdassodes quadraria, 

Arqyrophce kucaspis. 

,, aprobola. 

(Ecop h ylla stnaraydina. 

Eriophyes is the mite which produces a curious malformation of the 
loaves. It was fully described by Mr. Misra in the Agriculturid Jour’ 
rifd oj India [Vol. VH, t)p, 280-293, figs.] in 1912 and there is no more 
to add to that. The leaves curl up and become thickly covered with a 
brownish velvety pubescence. Removal of infested loaves and spraying 
^vith Cnule Oil Emulsion and Flowers of 8ulpliur has been found to 
provide effective control. 

Sekpa [Plotheia) celt is [’' Indian Insect Life. ' p- 449, fig. 308] occurs 
tliroughout India and Burma as a sporadic post of Idchi. It is also 
Luiid Oil mango, rose, Terminal ia, (imelina and various other trees. 

ihidassodes qnadraria is usually found in small numbers only on 
btehi and has been reared on this at Piisa and Poona. 

Argyroploce leucdspis is widoh' distributed in India, Burma and 
feylo}^ and has been reared at Pusa in some luimbers from larv® toll- 

litchi leaves, but is scarcely a pest. 



280 PROCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 


Argyro-ploce aproboJa is also widely distributed throughout the Plains 
and ia a very minor pest of lit chi, the larva rolling the leaves. It has 
also been reared at Coimbatore from larva boring rose-bud, at Poona, 
Pusa and Bassein Fort on mango, and at Pusa on rose flower and leaves 
of Cassia iora and Polyalthia longijoUa, 

(Ecoph/U<i snmagdina nests in litchi trees in the same way as It 
does in mangoes and is equally a nuisance to the fruit-pluckers, 

Litchi fruits are rather free of insect pests but are occasionally 
attacked by the caterpillar of Argyrophce ilkpida [“ South Indian 
Insects,” pp. 449-450, fig. 327], which bores in the interior of the stone. 
It has a very wide range of food-plants, having been reared from Cassk 
fistula pods, arabica pods, agathi pods, wood apple {Feronia 

eJephantiun), hael (^Egle marmelos) fruit, etc. The damage done is small 
and no control seems possible. 

I remember to have reared Fruitflies from litchi fruit, s at Pusa, but 
I cannot say what species it was. 

I have never seen Fruitflies myself in litchi fruit.s and they must 
be scarce in this fruit. 

Boring in the stem of litchi we find Arhela tetraonis, which is not 
an uncommon pest of litchi in Bihar. The caterpillars are fairly easily 
dealt with, as we saw under mango. 

The sucking insects found on litchi include 
Tessaroloma quadraria. 

Tachardia alhizzi(e. 

Saisselia (Lecanium) nigra. 

Pulv inaria psidii. 

Tessaratomu quadraria was reported on litchi in numbers at Kaliin- 
pong in 1914, but we do not know it otherwise a.s a pest. 

Tachardia alhizzue is a lac-insect sometime.s found eucrusting lit(-'lii 
branches in masses. I do not 'know whether it occurs in India, where 
I have never seen it myself, but I saw some very' fine examples of tins 
insect when I was at Peradeniya in .April 1914. largo branches of liulu 
being thickly encrusted with this Scale. 

Sametia {Lecanium) nigra occurs on the loaves and occasionulb 
on the fruit, but it m usually quite a minor pest on litchi. 

Pulvinaria psidii also occurs at times but is not much of a 
a rule. 

Probably other Scales occur also and the fact that wo do nol' 
about them affords perhaps the best te.stimony that they arc not o 
any great importance as pe.sts. 
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Guava (Psidium guijava). 


The leaves of guava are rather free from attack by leaf-eating pests. 

A few weevils occur, of which Myllocerus discolor, M. sahulosus and 
M. ll-fustuhtus have been noticed at Pusa and M. viridams at Palur, 
but they are of no great importance. 

Insects boring in the stem of guava trees include 

Arhela tetraonis, 

Belionota 'prasim. 

Arheh letraonis has already been considered under Cilnis, It is a 
fairlv frequent pest of guava also, and control is similar. 

Arhela is a common pest of guava in Gujarat. Por control the Mr, Jhaveri. 
larval webbings on the trunk are removed and a wad of cotton mois- 
tened with carbon bisulphide is thrust into the larval gallery ; this 
treatment is quite effective. An injection of kerosine oil was also tried 
in some cases but found not quite so effective ; the kerosine oil did not 
injure the trees. 

Belionota prasina is also found boring in guava trees. It used to BIr, Fletcher, 
be fairly common in Pusa but does not seem to occur so frequently 
nowadays. The beetles appear at Pusa about August-September. It 
is known to occur in mango also and probably has a fairly wide range 
of foodplants. 

Guava fruits are attacked by 


Virachola isocrates. 

Dicliocrocis p unct i feralxs, 

Chcctodaciis jmngincus. 

Virachola isocrates and Dichocrocis yunctxjerahs are found, although 
rarely, boring in the fruits and arc not pests of guava. 

Chcrtodacus ferrugineus in its variou.s forms has been bred from 
guava fruits b\it is nut vow common as a rule and scarcely a pest. 

The sucking insects found on guava are all Scales and some are 
serious pests. 

Monophlehas sfehbingi ocfocaudafus. 

Puh'inaria psulii. 

Coccus I'iridis. 

Ba issft in ( Lran iu m ) hem is pharica . 

Chnjsomphnfus (Aspidiofus) rossL 

Aspidiotus hUanifr. 

Monophh'bus sichbingi octocaudutus is coninum on guava, as on most 
frees, at Pusa and probably throughout Northern India. A\e discussed 
Control under mango. 
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Pulvinaria fsidii is often a bad pest of guava and is almost alwavjs 
present when any number of guava trees are grown. When it is had 
it is best controlled by spraying with Fish-oil- Hesin Soap bub two or 
three applications will be required at intervals of ten or twelve days. 

Coccus viridis also occurs on guava but does not seem to be a bad 
post in India. However, guava is a regular foodplant and there is 
considerable danger of introducing thi.s Scale into new districts with 
imported guava plants. 

Saisselia [Lecanium) hemisphccrica is also common on guava but not 
a bad pest as a rule. 

ySaissetia hemisphccrica is bad on guava in Kollegal. 

Chnjsomphalus rossi and AspkUotus hlaniu’ both occur on guava 
but are not serious pests. 

Pomegranate {Punica ijramiium). 

The leaves of pomegranate are eaten by a few insects but these are 
not serious pests, at least as a rule. 

Achaa jana(a. 

Parasa lepida. 

Eufroctis flam. 

j rater na. 

Mjflocenis 1 l-puslulatus. 

Achcca janata and Parasa lepida botli occur on pomegranate at 
times and it i.s worth while remembering that this plant can be an alter- 
native foodplant for these caterpillar.s. 

Eupr^Ktis flam has been lecordi.’d from tlie Punjab and E. jrafernu 
from Madras, at id l)oth tln\se species are sporadically abundant. 

MjjWxerus ll-pu.'ilululus occurs on the leaves of pomegranate as on 
nearly all other [)lants, but is scarcely a pest. 

The fruits of pomegranate ar;' usually the [)art.s most liable to attark 
and may be very luuUv damagi-d at times. The followiiw^ ptsts are 
known : — 

Virachola isocratcs. 

Dm d or if ep ija rim . 

Mealy-bug. 

Yuachola imcrfflrs lias bet-n describeil in “ South Indian Insects, 
p. IK), fig. and .i coloured plate showing the, lifc-fiistory has -siiuv 
been issued. The caterpillar bore.s in tli(^ fruit and destroys it. K 
also feeds in guava, Impiat, tamarind, wood-up[)le, (Fcrania) and oran.iI< 
but it.H main food[)iant is pomegranate and it is decidedly tin* 
pest of this fruit in the Plains or at least, in most parts of the Planr^ 




FtrodWa %$ocraU9i Fb. 


Fig. 1. An «gg (magaified)* 

Fig. 2. A fruit eihowing two eggs on It and a hole through whbh the young cater [li! la t 

has gene in. 

Fig. 3. A flower with two eggs on it. 

Fig. 4. A damaged fruit witii a nearly fuIJ-grown oatorpUlar on it. 

Fig. 5. Fufl-grown eaterfSllar, doreal view (magnified). 

Fig. 6. A danu^ed fruit cut op^ showing pupa inside. 

Fig. 7. A pupa (magnified). 

Jig. 8. Butterfly in repose. 

Fig. 9. Female butterfly with wings expanded, wings on the right those of a nvd.- 
(both magnified) 





rnOCKEDINGS OF THE SECOXU EN'TOMOJ.OGICAL MEETING 


for in the North-West Frontier Province I do not know of its occur- 
rence at all. Control is difficult as the caterpillar feeds inside the fruit. 

Destruction of attacked fruit is an obvious measure to take, but this 
means the destruction of practically tlie whole crop in many cases, 

The catching of the female butterflies i]i hand-nets is not at all easy, 
as the flight is swift. Tlie covering of the flower branches with bags 
mi' 'lit be tried in the case of especially valuable varieties ; the eggs are 
often laid on the young flowers, so that the mere bagging of fruit.s would 
1,0 too late to be cflectivo. Diligent attention will enable the eggs to 
be found and destroyed but even with this method many escape detec- 
tion and it is not' a method likely to be adopted by the average culti- 
vator, 

Vrrdchok isocraks is very bad at Pusa, sometimes 7.5 per cent, of Mr. Ghosh, 
pomegranate fruits being aiTected. 

In the Punjab \irachola is found but little damage is done to pome- Mr. M. M. Lai. 
manate fmits. 

\s remirds control, in 1909 we tried netting the small fruits at Mr. Jhaveri. 
(uaueshkhind Botanical Garden, Poona. The bagged fniits were saved. 

Tvim^ the fruits in muslin liags is not so successful, as the egg.s are Mr. Ghosh, 
laid on flowers also and even oii adjacent leaves. If this trouble can 
be undertaken, looking over the flowers and fruits and rubbing off the 
c-‘fgs. once in every three days, is quite effective. 

"'"tIic caterpillar is found in the fniit just below the rind and keeps Mr. Fletcher, 
a hole in the rind for di.'^ptJSid of frass : it plugs this hole with its tail 
cud and so can easilv be pricked witli a pin or thorn. This will kill 
the caterpillar but will not .'^ive the fruit. 

De itUrix is roct)rdcd by Ihminngton [Bomluvj Journal 

XX.flG9 ;1701 a.s de.stnictivc to ]anncgranatc fruits in Kumaun in June 
and .lulv, so that '■ in sonu' years scaivelv a pomegranate escapes their 
attacks." It is curious that }). cpfmcbo.s lias never been sent in to us 
as a jX'st. 

A Mealy-bug is found at Coimbatore under the distal projection on 
ihv fmits and on fimt stalks. It seems to oecur in most districts but 
is sea reel V a pest, doing little harm as a rUi'n 

Hie Slicking insects on pomegranate include '. 

Akfjnxks sp. 

('hnjsowiihnlus ( .- Is p n? m/ us ) o >.s.s f , 
oricfifa/t,s\ 

A small white Alrf/mlid, very like P/akunnit's edrf but appareutK 
distinct, sometimes occurs almiulautly on pomegranate biit it^ Odur- 
is sporadic. When 1 was at Dharwar m February 19Ti some 
pomegranato trees tliere wine co\'cred with this Ale\’rodid, \shieli flew 
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out in clouds \Ylien the leaves were disturbed ; but a subsequent visit 
failed to reveal a single example. 

This Alevrodid also occurs at times at Coimbatore and Bangalore. 

It occurs ill the Punjab also, but is not very extensively found — only 
small colonies here and there. 

Chnjso}nphaJv$ {A.^pidio'vs) rossi and Aspidiofus onenfalis have 
been found on pomegranate at Bila.spiir but are apparently not regular 
pests. Indeed, pomegranate seems to be rather free of real pests with 
the important exception of Viradwh isocra'es and sporadic outbreaks 
of the white Aleyr >did. 

Wood- APPLE (Feroniu eJephan^um). 

The leaves are occasionally stripped by larva^ of Panm Jepida and 
the fruits afford alternative food for larvcT of ArcjywphK-e ilkpith and 
Viracho'a (socraies, 

G R AP E- v I N E ( 1 * iti(< rin iha ) . 

The leaves of the vine are attacked, sometimes badly, by various 
leaf-eating insects : — 

Brahmina comced. 

Adorefus lasiopyyus. 
rersufns. 
duvauceU. 
hortkola. 

See kxl on'n striy ieo U\s. 

MyUoeerd:< sp. 

Hippofkr}} celeno. 
o’prtn. 

Siikpid. hfVdUs. 

PhlUorneA'iS (oparchn. 

inonhedlbs. 

Bmhuoon rrrrintrrt. Adnrrl^fs- Idsi()pyipi.<<^ A, irrsHhts and .1. 
all oceur f>n vine-h'avvs lunl may do ronsid^Talde damage in locahtios 
wIkto these beetles are abundant. The damage is d(ine by the adult 
beetles eating the leaves. [See Kntomologieal Notes II. IS, 20. 21 and 
22 in Bulletin blL] _ 

SreMordn striyirolH'^ South Indian Insef-ts,*' p. ffOO. hg. lo'^l 
common on vines tliroughoiit India and Ihirrna and often does seiams 
damage. The beetles may be colieeted in miinbius off the leaves y 
means of hand*nets or the plants may be sprayed with a stonuw 
poisfui. There is also a h)cai control-imdliod de.scribed in 
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Journal of India, Vol. II, p. 292. Tlie life-history does not seem to be 
kno^VIl, but it is found commonly on wild species of Vitis. 

In the North-West Frontier Province Scehdonfa strigicollis destroys Mr. Rotertson- 
the tender shoots of grape-vines. As regards control, (1) collecting the Brown, 
beetles by tapping the creepers, (2) pruning long {i.e., leaving three or 
four buds remaining instead of one or two), and (3) removing all the 
loose bark, have been found useful measures. 

The method, described in the Agricultural Journa\ of control by Mr, Jhaveri. 
plantain brooms, is generally practi.sed in Nasik. 

Species of MifUoceruf; are found on vine leaves, sometimes in numbers, Mr. Fletcher, 
hut are scarcely pests. 

Hipfotion celeiio is a widely- distributed species which is recorded 
a.s a pest of the grape-vine in Australia. In India it is a minor pest 
ill most districts. 

Thereira akdo has been reared at Pusa on grape-vine, a wild Tit is, 
and on Boerkaavia but is not known to be a pest. 

f^jfkpta lunaUs occurs throughout India, Burma and Ceylon and 
has been reared in Bibar from larvfc rolling grape-vine leaves into a 
funnel and dropping to the ground on the least disturbance. It is a 
minor pest of the ^n[le. 

Phijdocnistis taparcha is so far only known from Madras where it 
mines the leaves of the vine much in the same way as P. citrelk mines 
in Citrus. This is a novelty, only found last year and described quite 


recently. 

it is found at Coimbatore and is common on "Mne there. 


Mr. Ramakrishna 
Ayyai. 


Tmtrxks montuvlUs [“ Indian Insect Life,'' p. 88. figs. 28. 29] was Mr. Fletcher, 
sent in to us from Bengal as attacking vine leaves, but only one speci- 
men was sent and that w’as probably a mere casual visitor or feeder. 

It is not known a.s a pest of grape-vine. 

Tlio and branclios of vine ,ire attacked at times hy Sllienuis 

(jrmlor wliieti rin<;s ttieia in iiuieli the same wav as it attacks 
It has been reported from Palitana as doino this. Ibe adult beetle.s 
iiiiiv be e()llort<Hl on the plant^ and the mged portion destroyed by 
lire. 

The Iniits are rather immune from attack but Xoctuid motli-s have 
been reported to suck them at By all pur. 

The moths found were identified at I’lisa as .dr/oro juiia'a. OphuhrsHt. M. M. Lai. 
IvUoiiim and Anna mroimlii. They did serious danuioe last year at 
Lyallpur liv pnnetiiring the fruits, wliieli afterwards rotted as -a result. 

Ophidma luUonica is a welbkiiowii pest of fruits and we discussty Mr. Fletcher, 
it under C>lrm. It is possible tliat tlie other two species were only 
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ieeding on the fruits punctured by Ophideres ; an examination of their 
proboscides wou’d settle tliis point. Probably a good many Noctuid 
moths have a denial armature on the proboscis ; this is the case not only 
in Ophideres, but also in Culpe and Earias. 

Seutdlera nohilis was recorded [Indian Museum Notes, V, iii 119 ] 
as attacking grape fruits at Siripur Fann, Hutwa. We do not know 
it othenvise as a pest. 

The sucking insects found on vine include : - 

Tiiphlocijha spp. 

Chnjsomphalus (Aspidiotus) aonidum (fvus). 

Pulei liana sp. 

Parlatoria penjundei c(uneUia\ 

Thrips. 

Mites. 

TijpkWffbii, probably of more tlian one species, is very abundant 
on grape vine in the Peshawar Valley. Specimens were sent to Mr. 
Distant but were not included in the latest supplement to hi.s Fauna 
volume. With the help of a hand- net it is possible to collect a lur<T)' 
number from the leaves but this method is hardly practicable as a con- 
trol. Spraying is difficult on account of the density of the leaves. 

In the lower parts of the Peshawar Valley the damage from vine- 
hoppers is so severe that no vines can be grown there. In tlie Upper 
\'allev no damage is done by these hoppers. The pest is bad only where 
there is plenty of moisture. Nothing is done to check the ])est. 

Chfi^sompha'HS aonidum (ficus) occurs at Coimbatore and is some- 
times bad on growing stems, 

A .specie.s of Pnlirnaria occurs at Salem and is a serious pest the 
shoots and .stems. 

Parlatoria perfjandei camelltfr has been reported from Bangalore. 

Thrips sometimes do damage to voimg h-aves of vine in Madras, 
the attacked leaves curling up, but the damage is done chielly to .^irav 
plants so that this is not a bad pest. 

Mites also occur on vine leaves but do not seem to have l)e<‘n noted 
as fining any great damage. 

At Raipur termites liave been found damaging tlie ]>lants by attack- 
ing the ror)ts. 

In the case of garden-cultivated plants such a.s vines control by 
watering with a deterrent sh<)uld be easy. 

IhxKAI'l’LI': {Ananas salira). 

We do not seem tf> know of any ins 'ct pests of pine-ap])le in India. 
I rcrneiirber seeing some plants infc.stcd with a woolly-scale, probably 
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a Pseiidococcus, but I am not certain whether this was in India or not ; 
it was a long time 8go and I rather think it must have been in the Sey- 
chelles. 


Flantaix ; Baxana {Mvsa sapienhon). 

Plantains of various varieties are growm practically throughout our Mr. Fletcher, 
limits and are attacked by various pests of which the most serious are 
the stem- borers. 

On the leaves we fret : — 

c 

Diaai.sia oblifpuL 

Penodlin ridni. 

P/odeufa hi urn. 

Parai^n lepidn. 

Nodosloinn snlx^o.'tlnla. 

Dinrrmn f»ocasionally occurs on plaiitain leaves in Bihar 

amlBengahbut is scarcely a pc-t. The young hivvm mav be collected 
whilst gregarious, and (h'st roved. 

Pcnadha nani is occ'asionally found on plantain, chieflv in Madras. 

The larvm may be colic ct(d and dost roved. 

Pr<}denin hhirn has also been found at times on plantain leaves but 
this is an unusual foodplant. 

Ill the Central Provinces PriKlruin litura occurs on plantain leaves. Mr. Ratiram. 

Para.'i(( Icpuln occurs on plantain not uncommonlv and the larvae Mr. Fletcher, 
being s iiggish. seem to remain in one place and eat large holes and 
patches in the leaves. The attack is thus eonspicuou.s and the larvas 
easily found and killed, care being taken not to handle them. I Siiw' 
some plantains quite badly attacked by this spccie.s near Virajpet in 
Coorg in October 1915, 

}iodos(onu{ sHJx'o/ilifld is a .small Chi'vsomelid beetle which seems to 
have a curiously restricted distribution as a pest, as it does not seem to 
have been nut iced outside of Pu.'^a. aitlioiigh it is recorded by Jacohv 
\lni(mi of Iwhn. ('hrjf.'^owdidiw p. 551] ^roin Assam and Ihirma. At 
1 nsa it is common and eats patches in the loaves in ipiite a conspicuous 
manner. It also attacks the skin of young fruits whose appearance 

spoilt for the market as they are covered with black patches. In 
the ea.so of gardens spraying is practicable and also catching of the 
beetles in hand-nets. In the case of a small number of plants it is pos- 
‘"^ihlc to check the pest by killing tlie beetles by hand wlien they are found 
in the central leaf-funnel. We should like to know w’hether this insect 
does not occur on plantains also in Bengal, Assam and Burma. 
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Apart from tlie unsightly patches produced by the beetle on the 
fiTiits, I believe it spoils the taste of the fruit also to some extent, the 
flavour being lost. 

Boring in the stem and roots we get three weevils 
Odoiporus lonqicolhs. 

Cosniopol i tes sordid us. 

Polfjtes melkrborgii. 

Odoiporus hmjicolUs is a serious pest of plantain in North-East India 
and Burma. AVe have examples of the typical form from Piisa, Aliinshb 
ganj. Jorhat, and the Buxar Duars and of the form phmpennis from 
Munshiganj, Buxar Duars, Halem (Assam) and Mavmyo (Burma). 
The larva? bore in the stem so that tlie whole plant dies off and the only 
satisfaetorv control is the prompt destniction of affected plants which 
will be destroyed when attacked in any case. 

The life-history has been worked out in the Piisa Insectary and a 
coloured plate of this species was issued last year. The actual life-cycle 
from eug to adult is comparatively short, a couple of months or so, but 
the adult beetles are extraordinarily long-lived and some lived in the 
Insect arv for a period of two years. 

At Pusa Odoiporus hturjicolUs is hnind practically all the year round. 
The ‘UTibs riddle the whole tree. The beetles take six to eight weeks 
for one cycle and the adults live for nearly two years. Tliey generally 
remain under the sheathing loaves and feed there. As regard.s control, 
the beetles are not attracted to old stumps and are shiggisii. Timely 
removal and destniction of affected trees checks its spread effectively. 

Odoiporus ioiujoujllis wa:5 found at Dacca Parm on one oeeasion, when 
the attack was bad. 

(\jsuio points sorthdus ])Oivsdow down in the stem and especially in 
the root-rtork. It is de.-^ciibrd and liguivd in “South Indian Insects. ' 
pp iig. and I do not think we have much to add to the 

mVouiit given there. In India it o:curs throughout Southern India 
and in Wedmn India as far north as Poona, mol is likely to be found m 
otimr dirt 1 lets. a. it very likely to be introduced in root-.rtoeks. It 
has uloi been ivmuded from Ceylon, Burma, and the Andamans. Out- 
ride of India il has a wide (ll.rtrilmtion, being recorded from the 
Seychelle:^, Ueunion, Java, Malacca, Saigon, China, Sunda Islands and 
Fiji, and has doubtless been introduced into many of these localitu'.s 
witl'i its foodplunt. In Fiji it has proved a serious ])e.st, ,so imich so that 
Mr. Jep.son, the Entomologist iu Fiji, went on special mis.sioii to Java 
in quest of the natural enemies of this weevil. An account of this is 
given in Bulletin No. 7 of the Fiji De^Mirtmcnt of Agriculture, and I ncc 




Oiaifmi Umffioollu, 01 . 

1 %. 

Fig. 2 ^ groii^ gral) (magnified) ; 

Fig. 3 ahowna gmb In its natural tunnel in an afieuted piea^of the stem ; 
S^g. 4 shows a cocoon in its natural poui^cm inside the sheath (m^iiied} 
Fig. fi ^owB the cocoon s^wrately (magnified) ; 

Fig. 6 is the pupa, and 
Fig. 7 the aduH weevil 
Figures in outline show the natural sbuK. 
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only say now that a Histerid beetle, Plcesius javanusy was found feeding 
m the weevil larvae in Java and was successfully transported to Fiji, 
Whether we have any similar natural enemies in India we do not know. 
Control is mainly a question of selection of non-infected suckers and 
xiareful destruction of old stumps. 

Pohjlm melkrborgii was found at Pusa ten years ago boring in plan- 
tain roots but has not been noticed since, so we may assume that it is 
.not a regular pest. 

A few sucking insects are found on plantain on the leaves and young 
shoots. 

Stephaniti'i tj/picus. 

Aphids. 

A sp id iofus c?ev/ rucfor, 

,, orienUdis. 

,, kiUniiiC. 


Sfephanitiii (ppivus is described and figured in “ i^outh Indian Insects,” 
pp. 484-48u, fig. 369. and the early stages have since been described and 
figured in Kntomo’ogical Note 96. 6g. 20, in Bulletin 59. This bug is 
found almost always <m the under-surface of the leaf, which they punc- 
ture e, spec ally on eitluT side of the mid-rib. producing a characteristic 
spottv appearam e of the leaf, which looks unhealthy. It also occurs 
m turmeric and a very .similar (if not identical) .species is found on co- 
conut. It can be controlled by spraying with a contact insecticide. 

Apliids sometimes occur on plantains. especia6y on the young shoots, 
hut are not bad ))ests a rule. 

At roinibatoiv Aphids occur on the young shoots but do not do any Mr. Ramakrishaa 
serious damage. Ayyar. 


Asjiidiohhs dvsti-inio)\ J, and A. hilfuua have all been Mr, Fletcher, 

recorded on plantain but Sea It's are inU serious jie.^ts of this plant. 


Pkacu (/Ve/ies per.Aoi), 

The 'eaves of p(M(‘li are not usuallv seib.udy attacked by leaf-eating 
1 ut are occasionallv stripped. os[KH'ially in the Hill Districts, 
^^nioiigst leaf-eating pests we know ; - 
Piipidia jar. 

,, hisferoukd. 

Anomula (lurom. 

„ p(dlidosp}l<L 
,, dciorata, 

Pidpcwrrhiii us defo'Hdor. 
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PofiJlia fees and P. hisferoideah&va both been found on peach at 
Maymyo. in Burma . and there is a note on the latter in Entomoloolcal 
Note 24. fig. 3, in Bulletin 59. 

fl'io'om, A. pallidospUa and A. decorafa have also been 
foimd on ptach at Maymyo and the first two are referred to in Eiit(v 
mological Note 14 in Bulletin 59. 

beetks do some damage to poach ’eaves in Burma. 

Emperorrhinus dejoUator is a weevil known to occur in Kulu 
Darjiling and the Khasi Hills and occasionally defoliating v-],ole 
orchards of peaches, apricots, pears, etc. It was only described ]o.<t 
vear by Dr. Marshall from specimens sent from Pusa and J3(‘hra Bim 
[BidL Eni, Pcs. M. 305. lig.; Fauna of Lalia. Curcidionida\ |. 
pp. 280-287]. 

Peach fruits arc attacked by a few insects but great dam.^op 
is often done. 

i 'aJpe ophuJeroide-'<. 

I) ich (X'wc is pane' ijera ! is . 

Cha((xJanu< jerrugnieus. 

,. zana'i.is, 

iajjercuhihis. 

cormias. 

dupUcafus. 

Calpe op}dah i-oide.s presents another interesting case of damage beiiiL^ 
done bv an adult motli.v This is dcscribetl in Kntomologieal Nkde (ik 
figs. 9, 10, in Bulletin 59 and we have little more to add. 

An inipirv was reeeivt.d by me from the Depntv I Vnnmis^iniii'r. 
Attock, regarding moths damaging ])eacli fruits. At the tinje 1 was not 
aware that damage could be done in this way hy adult moths but it nnw 
.seems probable that the damage was really done In* Noctiiid Mntiis 
s\ich as Calpe ophideioaks. 

Dif'hocmis punch jnrah.^ has been bred from peach fruits on si'Vii.il 
occasions. The lan’u bores into the fniit. generally in the gveove alte.g 
one .side of tin* fniit, and feeds on the lh‘shy sulistnnce of tli^* fruit. 8' 
far it has been note<l a.s a curiositv rather than a pe.st but it might lx 
serious and would be difficnlt to check. 

We now come to the important subjf'et of Fniitflies. of wliidi car 
pre.sent knowledge has just bf‘en summarized by Profe.ssor liezzi in 
recent timely paper on Indian Fruit flies in the Bullc'in fij Entuimdxjufd 
Research. TTiis contains practicallv all our records to date of the sge- 
cie.s concerned and of their occurrence in various localities and plants, 
so we will first go over this information brief! v and tlicn consider the 
general ipiestion of control of these flies. 
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Choalodmis [a ni^mens jerru^ineus was reared from peach at Myitkyina, 

UppcT B\irma, and also occurs in guava, loquat. mango and pomelo 
and is widely distributed in India, Burma and Ceylon. It does not 
seem to be an important pest of peach in India. 

Cketodacvs lernujineus domlis has been reared from peach at Taru, 

Peshawar District, and at Maymyo in Upper Burma, and is also distri- 
buted throughout India, Burma and Ceylon, attacking also loquat, 
mango, chilli, pomelo guava, pear and Soknum verbasdjo’.hnn. 

ChaioddCKS zonaiuH is tlui species which ha.s been called pemccE and 
in India. It is probably the r;ommonest and most des- 
tructive of the Fruitflie.s found in peaches and is known to attack peaches 
atBanclu, ihisa, Padimarhi and Peshawar, It also occurs in Southern 
Lidia and has also been bred from fig, sapota, ripe bael fruit, fmits of 
Cfi/Cf/o uiborea, mango, and at Nagpur in white gourd [Lagenaria cuU 
(/a os) ; but this last im'ord .seems a little doubtful and i.s perhaps a case 
of mi.sdabelling. 

C. mno/a.s usuahy appears at Ihisa in the fruits which ripen towards 
the end of May, becoming worse a- the season advances, so that late- 
lipening fi'uit.'< ma\' be badly affected. At Peshawar, where the peach 
season commences about Idth .Line, there seems to be no trouble with 
FmitHv maggots unti' about tin* middle of August, but thereafter prac- 
ticiillv all tin* fruits are attacked, it would he interoting to have some 
exact ( bservat ons on the occiirrcnce of tlic tlio.s, and the species con- 
cerned. in other loca ities, 

At Ik’sliawar Ch<it(nhu->is zoiuiins occurs only late in the peach sea.son Mr. Robertson- 
up to Cctolu'V. Brown. 

{'utipHluriis (uhi‘f( ii\ifuK is .1 new spec c.s de-'Crihcd by Proies.sor Mr. Fletcher. 
Ik'zzi in his recent paper. It was luvd from ])cac]ies from Taung-gvi 
and Mvitkvina, in the SoiiflnTn Hlian States and in North Burma res- 
pect ivelv. but is not known to occur outside of Burma. 

C'lfncfiis has been reared from peach at Pirsa and also at 
('uiiubiit(uv from mango. 

is another new species described by Professor 
Bezzi frrnn examples reared from peach at Pachmarlii, which is its 
only known local itv at present. 

It U evitlcnt that we want to know more about these Fruitflies as 
regards the specie.s coneeiucd, their d scriminatiom life-histories and dis- 
tribution. Practically everything in the way of a FruitHy bred from 
peacho.s has in the past been lumped together as “ D(tcu< pcrjictp, ' but 
we now know thai, half-a- dozen species are concerned and it is quite 
possible that this fact may throw a little light on the occasional sporadic 
appearance of these flies in dcatructive numbers and also on problems 



PROCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 


such as the nou-occurrence of Peach-flies in the Peshawar valley duriacr 
June and July. 

We come now to the question of control measures. Speaking gene- 
rally, the fruits are attacked when about half or two-thirds grown and 
the maggots mature as the fruit ripens ; when full-grown they drop to 
the ground and wriggle and skip about until they find a suitable place, 
when they burrow in and pupate. Generally the puparia remain m the 
ground over the w'nter, emerging next year when the young peach 
fmits are ready for attack . but it is possible that in some cases thev 
may lie over for two or more ye^rs. 

A great deal of work has been done all over the World on the control 
of Pruitflies and the methods adopted arc mainly three in number, (l y 
attraction and poisoning of adult Hies, (‘2) employment of natural para- 
sites and (3) destruction of larvae in attacked fruit. As regards these 
the first is probabV the best but it requires foresight in its application 
and for its successful use we must know when the Hies are about and 
ovipositing and catch them then befon' they have had an opportunitv 
of doing damage ; for it is of very little use. in the case of the present 
year's crop, start killing off the (lies once the eggs are laid. If. how- 
ever. we know that fruits, such as peaches, are likely to i:e attacked and 
if we know the habits of the fly pest in the loca'ity concerned, we can 
apply a bait to catch and kill the female flies as soon as they have ejuerged 
from their puparia and before they luive iiad time to oviposit oi\ the 
trees. The bait used is generally a mixture of sugar and water with a 
little Lead Arsenate and it is sp;ayed onto the leave.s of the tree.- cmi- 
cerned so tlvat it falls in little drojjlets which may be sucked up by 
the fernah* fruitfiie.s when they visit the tree to look for fruit in which 
to oviposit. \\V ne'di> some experiments at Lusa, in the Inseetarv. to 
find what was the Ixvst strenjdh to use and whether it was possilde to 
emplov Lead C'liroinate in.stead of the more ponsonoins Lead Arxniate; 
the result.s were briefly reported In our R<‘port lor la.4 yenr and 
Mr. Ghosh will give you some further details now. 

Parallel f-xperiments with stiveral s^smi^ s <jf w'ere carried 

out, batches of flies be ng confined in muslin cage.s and supplied with 
sponge.s dipped in fl) water, (2) yi/r .solution, 2^ 11). in four gallons water, 
(3) l/*ad Arsenate (Thomsen Chemical (’o.) with ijnr solution. (1) Lead 
Arsenate (I). Waldie) w’ith (jnr solution, (5) Lead Chromate with 
solution, and (0) some flies were kept without any food or water, lho?»c 
kept without any food and those fed with water only, died within 
day.s. Those supplied with gur solution lived for periods varying 
one to two-and-a-half months. Different strength.s of Fvcad Arseiiah-! 
from 5 to 3 ounces in four gallons of (fur solution, were used in 
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ments (3) and (4). Experiment (3) gave better results than (4) at equal 
strengths, the flies in (3) dying within 36 hours whilst those in (4) lived 
for more than four days. It was found in practice that 3 ounces of Lead 
Arsenate gave as good results as 5 ounces, so that 3 ounces were used in 
all later experiments, but the Lead Chromate was used at a strength of 5 
ounces in 4 gallons of gut solution. In the case of (5) the flies lived for 
more than a month, so that Lead Chromate is not effective as a poison. 

In 1916 a preventive course of spraying was given to peach-trees at 
pusa in April, but a practical difficulty was found in the rapid drying 
up of the droplets of solution. 

Instead of spraying directly onto the leaves, which of course requires Mr, Fletcher, 
to be renewed every few days and immediately after every shower of 
rain, it is possible to hang up in the trees bundles of twigs or similar 
traps, dipped in the solution and provided with a tin roof to keep off 
rain You will find a general rhume of this subject in the Canadian 
Eniomdogisi for 1914 and that may give you some useful hints. 

As re<^ards knowing when the flies are about, the attraction of citro- 
nclla oil is useful, but that of course attracts only the inales and is of no 
use for direct control. Citronella also exorcises a very speeiftc attraction 
and we have already seen that half-a-dozen different species may occur 
in peaches. 

The second means of control, the employment of natural parasites, 
has been tried in other countries but not yet in India. I spoke of this 
point before and need now' only say once again that we are badly in 
need of information regarding these parasites and you can all help in 
this bv sending us in specimens of those you rear or of affected fruits 
for us to rear out the flies and para.sites here. 

The third method of control, the destruction of the larva? in the 
attacked fruit, is an obvious remedy as regards the succeeding crop, 
but it must be properlv carried out to be effective. It is not of the slight- 
est use to simply throw' the affected fruit down on the ground or to burr 
it under a shallow' dcptli of soil. Experiments have shown that a pro- 
portion of flies w'ill emerge from puparia situated as much as fi\e feet 
below ground. Tlie affected fruit must therefore be buried deeply or 
rotted in water where the larva' cannot escape or. better still, collected 
and boiled. Tliis must be doi\e beftu’c the lar\ne liave escaped and regular 
collection and destruction of fruit is therefore required in orchards 
and fruit-gardens. 

As regards control by destruction of attacked fruit, there w'as a ^e^y Rama- 

bad attack of Melon Fniitfiy [Dacm hrcnshjhs) at Coimbatore a couple ktishna Ayyar, 
of years ago. The early attjicked fniits w'cre picked and destroyed and 
the result of this treatment was promising. 

s 2 
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Boring insects in peach trees include 
.‘lr6e/a ktraonis 

which has been noticed boring peach-trees at Pusa, but it does not seem 
to be a regular post of peach. 

The sucking insects found on peach include : — 

Monophlehus siebbingi octocaudata, 

Lachnus sp. 

Hgahpteru^ sp. 

MonopMebits stebhingi octocaudatus occurs an peach as on so many 
other trees. We have already dealt with this under mango. At Pusa 
this scale sometimes occurs on the trees in regular masses. 

Lachnus sp. is a large brownish Aphid common on peach-trees at 
Peshawar. It occurs in masses usually on the underside of branches, 
not on the leaves. The colonies can be dealt with fairly easily. 

Hjfalopterus sp. is the bright green Aphid occurring on peach leaves. 
It is common in Knniaon and at Peshawar and is controlled by spraying, 
as Mr. Robertson-Brown will tell ns. 

Spraying on a large scale is done in the orchard on the Agricultural 
Station at Tarn, near Peshawar. Peach is a very sensitive tree and is 
easily affected bv even a weak solution of any oily spray. After com- 
parative trials, Katakilla has been found very useful against Oreen Aphis 
and is applied by means of Holder Sprayers, The total cost of apj^li- 
cation per acre comes to Rs. 12, the nmnber of trees rangijug from eighty 
to one hundred. The strength used is in accordance with the directions 
given on the packet. In my opinion it is always better to ii.se ])roprietary 
insecticides ; it is no good making up a solution or emulsion on the spot. 
Katakilla has been found very etficacious in killing all the three species 
of Aphid.s w'hich give us trouble and mv opinimi is that the .Vjthis problem 
can easilv be solved bv ihornngh spraving with Katakilla. 

Any more pests of |)each ? 

In the Central Provinces, at Pachmarhi, there is a butterfly which 
pierces and sucks the sound fruits. 

Kalhma inachus has been reported to do tliat at Pachmarhi but tho 
record seemed so doubtful that I omitted it from our list. J’ossihly 
the fruits are first pi^*rced by a Noctuid moth such as Ophidctcs- 
We should like a further definite observation of damage done by l\(dh)0 
and, if you can substantiate that, vnu can send us a short note on it 
publication in the next Bulletin of Kntomological Notes. 

Plu.m (PruniL? cemsijera). 

We have few pests recorded on plum, probably because it ® 
grown in the Plains. 
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The leaves are attacked by various leaf-eating insects, mostly 
beetles 

Brahmina coriacea. 

Anmala lineaiipennis. 

Adoretus versiitus. 

„ horticola. 

Euproctis flava. 

The four beetles were all found at Jeolikote, devouring plum leaves [see 
Entomological Notes 11, 20 and 22 in Bulletin 59] and Euproctis flava 
is recorded from Lyailpur. 

The fruits seem rather free from pests, but a larva of Virachola 
crates was once found feeding in a plum- fruit at Piisa. 

Sucking insects on plum include Monophlebus stehhingi ociocaudata, 
which is common throughout Northern India and which we have already 
considered several times, and a Lecanium sp. reported from Kashmir. 
When I was at Abbottal)ad in May 191G I saw a large plum-tree very 
badlv attacked by a brown .scHle-iiisect, which was clustered in masses 
over' the twigs and branches; but it has not been identified as yet. 


Apricot {Anneuiaca cidgans). 

The leaves of apricot have been found to be attacked in Kulu by 
Emperorrhinu, defoliator [see under IVach] and the shoots were attacked 

at Jeolikote by Amwwh pohla. ^ ^ _ 

Tiie fruits are attaeke<i l)y an unnamed Eurytomine Chalcidid m 
the Hazara District of tlie North-West Frontier Frovince. Tins is quite 
an interesting case because it is of course unusual to find phytophagous 
Chalcidids aUlh The eggs are laid in the young fruits which wither and 
drop off the tree when about half-grown, so that attacked fruits do not 
come to maturity at all. The grub feeds inside the stone, eating out 
the seed, and remains inside tlie stoiu' on the ground throng lout t e 
winter, omeraing next spring : lint in some cases, uinler^ liisectan con 
ditions at Pusa, tlie grub may remain in a resting condition, two or per- 
haps mote years. The (iainage done may be considerable but it is very 
local, only known at present in the Ha/iara District. Control sioii ( e 
attained simply by collection and destnictinn by lire of ail stones of fallen 
fruit. 

The attack is confined to a few gardens ,n Hatara situated 
altitude of 1, 500-2, (KiO feet. Tliis post is not found in the common Hill 
varieties of apricot but all the grafted varieties are atf^ctu . 
^^ttacked fruits drop from the branches when the} are three quar ers 
grown. 



246 PROCKEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 

At Almora (7,000 feet), near Raiiiket, I found a Pentatomid bug 
thrusting its proboscis into ripe apricot fruit. 

Apricots are also attacked by a Lachnus which occurs throughout 
the North-West Frontier Province and as far down as Saharanpur, and 
also in Baluchistan. 

This Black Aphis is very common on the trunks of apricot trees in 
the North-West Frontier Province. It is checked by spraying with 
Katakilla. 

Almond {Amygdala communis). 

We have a very meagre list of insect pests of almond. AVhen I was 
at Haripur Hazara, in the North-West Frontier Province, in May 1915 
I saw some almond trees which were said to be attacked by an insect 
which was apparently the same as the Eiirytomine Chalcidid found in 
apricot ; the symptoms were the same, the fruit falling from the trees 
before it became full-grown ; I collected a quantity of the fallen fruit 
but we have not yet bred anything out of it, so whether almonds are 
attacked by a Cbalcidid in this w'ay is still an open question. 

The Green and Black Aphids {Ilynloptcnis and Lachnus) found on 
peach in Peshawar are also common on almond. They also are said to 
occur in Baluchistan. 

Country .\lmond (Temi}udin catapjxi). 

The leaves are attacked by a few insects;- 
Apoderus tranqueharkus. 

Sekpa celt is, 

Trabfdu vishnu. 

Saissetia ( Leca nium) hem is ph ar ica . 

Apoderus tranqueharkus ia described and figured in “ South Indian 
Insects,'’ pp. 335-33G, fig. 193, and there is little to add to this account. 
It has been noticed chiefly at Saidapet and in South Arcot, twisting 
the leaves, but is scarcely a pest. 

Sehpa (Plotheia) celt is has been recorded on Ternunaha and may 
occur at times as a sporadic pest. 

Trabalu mknu has been recorded on Terminalia catappa at Man- 
dalay, 

It wa.s reared once on the leaves, but did not occur in any numbers. 

Terminalia catappa is a new record for thi.s, I think. 

Sakseiia {Lecaniim) kemispheerka also occurs on Terminalid and 
may be a pest at times. 

It was very bad on this tree at Kollegal. 
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J AMUN {Eugenia jantbohna) . 

We liave very few insects on our list under Jamun. A weevil, 'Bala- Mr. Fletcher. 
ninus c-album, has been bred at Pusa commonly from the fallen fruits, 
the grub feeding inside the seeds and eating the whole seed-content ; 
but I do not know whether it can be considered a pest. 

Bialeurodes eugenus has been found on Eugenia jarnholana at Pusa, 

Poona, Coimbatore and Bangalore and is probably widely distributed 
in India, but I have not seen it in any n umbers so as to be doing damage. 

Pear {Pgr us communis). 

We have comparatively few insects listed under pear and doubtless Mr. Fletcher, 
a little search in the Hill Districts would add considerably to the list 
BraJiwina coriaceo. 

Adore! us rersuius. 

,, horiicoJa. 

Mimas! ra eganea. 

Emperorrh in ns dejoJ iafor. 

Brahmina roriacea, Adorctus vcrsulus and A. horticoh have all been 
reported from Jeolikote [see Entomological Notes 11, 20 and 22 in Bulle- 
tin No. 59]. 

d/innfsfra eganea [see St ebbing, Fores! Cokoptera, pp. 263-264] was 
sent in to us in May 191G as defoliating ])ear-trees at Solan. It seems to 
be a common species in the Hill Districts of North-Mest India during 
the month of May and is found on almost all kinds of fruits. 

Emperorehinus delolinfor was found attacking pear trees at Chawai, 
in Knln, the uhole orchard being defoliated. It occurs also in the 
Darjiling District and the Khasi Hills and is likely to do damage to 
fruit trees all along the Himalayan tract. 

Sucking insects found on pear include 
Tessaroloma gfunhata, 

Ldchnus pgri. 

Aspidiotus sp. 

Tessaroloma guadrafa was reported once on pear at Kalimpong but 
otherwise we do not know’ it as a pest. 

Lachnus pgri is referred to in “ South Indian Insects, p. o03, fig, 

391, and is common on pear-trees in the Hill Districts of Southern India 
occurring in masses on the stems and branches in the same way as the 
lacJinus on peach. It is easily dealt with by spraying or brushing 
^ith any contact insecticide. 

An Aspidiotus has been noted on shoots and stems of pear at Ban- 
galore and is perhaps an imported species. 
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Apple (Pyrus inalus), 

Apple leaves are attacked by numerous leaf-eating pests ; — 
Brahmina coriacea. 

Adoretus versutus. 

,, horticokt. 

Emperon'hin m defoUaior. 

Mj/Uocenis 1 l-pusfid^his, 

Derewlus poUinosus. 

Gracilariad. 

Brahmina coriacea^ Adoretus versutus and /I. horticoJa have been 
reported from Jeolikote [sec Entomological Notes IE ‘20 and 22 in 
Bulletin 59]. A. versutus was also noted to damage apple seedlings at 
Jeolikote in May 1915. Probably various other Rutelki and Meloloii- 
thid beetles occur on apple leaves in the Hills. 

Emperorrhinus dejolialor was found eating a])ple leaves iii Kulu in an 
orchard containing peach, apricot, pear and a])ple, but the a[>ple trees 
were the last to be attacked, 

MyUocerus ll-pustuklus was found at Bangalore on apple leaves and 
shoots, 

Dereodus poUinosus [Marshall, Fauna of India, Cuirulianida, Vnl. I, 
p. 121] was found on apple at Kulu. and also occurs on Zrjj}d(U.< 
and Calotropis. An unidentified brown weevil occurred commonly on 
leave.s and shoots of apple at Abbottabad in May 191b ami seemed to 
be doing some damage. 

In the North-West Frontier Proviitc<‘ a Gracilariad caterpilliir 
attacks apple leave.s in May and has been noticed at Peshawar an<l ,\hhi>t- 
tabad, but the moth has not bceii bred out, The caterpillar is ;i iiiiiier 
in it.s early stages but later on ties up the leaves, fastening the eike? 
together and living inside, gnawdng the u]iper surface of the leaf. It 
pupates in a silken cocoon attached to the leaf. A good proportion 
of leaves may be affected. 

Apple twigs have been noted to be gnawed at Bangalore by tV/fos- 
ierna spinator [‘’ South Indian Insects,'' p, 525, fig. I80j but it is a minor 
pest as a rule, sporadically abundant. 

Boring in apple .stems and branches we have fjophosternus hugdi 
[Stebbing, Indian Forest Coleopf era, [>. 271, tab. 17] which has been found 
boring in the trunks and roots in Kinnaon. Stebbing reports it as bonng 
in Quercus incona in North-West India. 

At Taung-gyi, in the Houthern Shan States, a yellow' grub was foiui 
boring in apple. It is probably Aristobia appronwator. 
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Apple fruits are apparently little subject to attack in India. Tma^ Mr FI t h 
rotoma quadraia has been reported from Kalimpong and a larva of F^Va- * ^ 

chola isocrates was once found at Bangalore boring into an apple. 

So far as we know, the apple-growing districts in India are as yet 
free from the notorious Codling Moth {Laspeyresia pmonella) about 
which one sees so much in the literature of Economic Entomology in 
Europe, America, South Africa and Australia. I have never seen any 
signs of attack in any Indian-grown apple nor have I ever been able 
to hear of any such attack. But I would remind you that Laspeyresia 
pomonelh has been recorded to occur in Kashmir, at a place called Eras 
Ladak (7,000 feet) [Am. May, zYaC Hist. (7) VI, 435 (1900)] and, if it 
is really native in Kashmir, it is curious that it has never been noticed 
or sjU'cad in otlier h)cahtics. Possibly the Kashmir record was founded 
on a mistaken identification but, on the other liand, L, pomoneUa may 
occur in India. If any of you haye an opportunity of obtaining evidence 
of its occurrence we should very much like to know about that. 

Sucking insects found on apple include the notorious “ Woollv 
Aphis,*' Enosomu [Schizoiieura) lanigera, which has been introduced 
into India on various occasions with nursery stock and which is 
thoroughly established in the Xilgiris and at Bangalore [“ Sontli 
Indian Insects.*’ ])p. 500-r)01, fig, 389], and has proved a serious pest. 

It is also common at Simla. 

The Woolly Aphis is found on the roots and trunks of apple trees Mr. Shroff, 
at Taung-gyi in tlie Southern Shan States. 

It seems to have been brought into all apple-growing districts with Mr. Fletcher, 
imported nursery stock and is an excellent example of the danger of 
introducing stock without any system of inspection or fumigation. 

Control is dealt with in “ South Indian Insects" and there is little 
to add to that. But control of this post is decidedly difficult when it is 
living on the roots of the trees attacked. 

Sapota : Sapodilla (.4rAr«,<? sapoia). 

The leaves of Sapota seem to be little ettacked by insects as a rule. 

Ihc caterpillars of MetO)}(tstri(: hyrtaca [“South Indian Insects^* pp. 

409-410, fig. 282] were found on the leaves at Pusa in June 1916, but this 
insect is quite a sporadic pest. 

The larva of Rhodoncura wyrscasniis also webs up the leaves, but is 
not a pest ; and the leaves are also nibbled by MyJhx'erus 11 pushdatus. 

The fruits of Sapota are orcasionallv attacked by Fruitflies, of which 
Ckrhdavus ferruyineus versirohr and (h :o)\atus have been reared at 
but Sapota fruits are rarely attacked by Fniitllies. 
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At Coimbatore a Mealy-bug occurs on the fruits. 

Monophlehus stebbingi octocandata also occurs on Sapota, as on so 
many other trees, but there is nothing particular to say about it and it 
seems to be less of a pest on Sapota than on other trees. 

Loquat {Eriobotrya japmica). 

The leaves of loquat seem fairly free from any serious leaf-eating pests. 
Myllocerus discolor has been noticed nibbling the leaves at Pusa and a 
Megachile also cuts the leaves. At Maymyo, in Upper Burma, a species 
of Galerucella was also found, 

The fruits are attacked by a Fruitfly, Chcetodacas jernfgineus, of 
which the forms jerrugineas and dorsalis have been bred at Pusa, but it 
is not very common. Vlrachola isocrates also occasionally attacks the 
fruits. 

The sucking insects found on loquat include 
Puh'innria psidii. 

Coccus (Lecanium) viridis, 

Sa issetia (Lecmi i u m ) hem is pha nca, 

PuJi'inaria psidii is usually common on the young shoots and leaves, 
and Coccus viridis and Saissetia hemispharka sometimes occur. AVe 
have already dealt with control of all these species. 

Nectarine. 

AVe know practically nothing of any insect pests of Nectarine in India. 
Calpe (ypkideroides was found in Kumaon in July 1914 as recorded in 
Entomologicai Note G4 in Bulletin 59 ; and a species of Lecanium has 
been observed in Kashmir. 

Cherry {Prunus sp.). 

Cherry pests are also a very unknown quantity in India. Emperor- 
rhinus deloUalor was found defoliating cherry treos in Kulu ; Anomok 
transversa has been recorded as a minor pest at Shillong [Entomological 
Note 1 J in Bulletin 59] ; and Myllocerus kjroyi is recorded defoliating 
cherry trees at Dehra Dim [Marshall, Fauna o/ India, CurcuJiomda:, 
Vol. I, p. 341]. 

' Fig (Ficus cnrica). 

The leaves of fig are eaten by numerous insects, including 
Adaretus versufus. 

,, duvauedi. 

„ horticola. 

Ocinara varians. 

Phycodes radiata. 

,, minor. 
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Adoretus versutus^ duvauceli and A. horticola were all found on fig 
at Jeolikote [see Entomological Notes 20, 21 and 22 in Bulletin 59]. 

Ocinara varians is common on fig in the PWins and is often a serious 
nest eating off the young growth as fast as it is put forth. It is described 
aiid'fi"Mred in ‘‘ South Indian Insects,” p. 407, fig. 278. In the case of 
Younf^ trees, the larvae may be hand-picked, but are difficult to see, It 
feeds, of course, on wild species of Ficus also, as all these fig-pests do. 

Ferina nuda w^as found on fig in the Botanical Garden at Coimbatore. Mr. Ramachandra 

Rao. 

Phycodes radiata [“ South Indian Insects,” pp. 463-464, fig. 339] Mr. Fletcher, 
and P- ^ninor are minor pests, especially of young trees, the caterpillars 
rolling and spinning up the leaves. 

Boring insects in fig include 
Batocera ruhus. 

Bliylidodera sp. 

Okyiecamptus hilvhus. 


Bafocera ruhus is sometimes a serious pest in young trees, the grub 
boring in the stem and killing the tree. In the case of young trees, 
tlie damage is usually done when noticed but in some cases it is possible 
to inject a mixture of creosote and chloroform, or carbon bisulphide, to 
kill the grubs ; but generally it is better to cut it out in the case of small 
trees. These should be examined daily when the beetles are about and 
the beetles collected off them by hand. 

Batocera ruhus is very bad at Peshawar on fig-trees, 


An unidentified Longicorn beetle, probably a species of Rhytidodera, 
has been reported on cultivated fig-trees at Mandalay. ^ 

Oknecamptus hihhus lias also been reported on fig from Surat. Coim- 
batore and the Krishna Districts. It is common on wild f gs but is not 
a bad pest of cultivated figs. 

Fig fruits are attacked in the Peshawar Valley by the larva of SfatJi- 
mopoda sycastU. I got a single specimen in 1916 and reared it out, and 
it proves to be a new’ species. It does not do very much actual damap 
but is well known to the local people who are chary of eating the fruits 
because they contain this caterpillar. 

At Coimbatore a Mealy-bug occurs on the fruit-stalks. 


Mr. Fletcher. 


Mr. T. V. Rama- 
krishna Ajryar: 


The suckinK insects found on lie include CcropMes /iondensis and Mr. Fletcher. 
Mites found on the leaves. It is possible that the iieeuliar scorched 
appearance of fif'-leaves, as seen in the North-West hrontiei ProNince, 
niay be due to attacks of mites ; but this is a point which requires to 
be Worked out. 
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Jak {Artocarpus integri folia). 

The buds and young shoots of jak are attacked by Margaronia {Gly- 
phodes) ccesalis, as described in “ South Indian Insects,” p. 435, fig. 3ii 
and I have no more to add to that. 

Arbeh tetraoiiis has been noticed boring in the stem at Pusa, but is 
not common on jak and not a regular pest. 

The sucking insects found on jak include 

Cosmoscnrta rekta. 

Plyelus sp. 

Monophlebus stebbingi octocandatus. 

Pseudococcus (Dactylopius) sp. 

Cerococcus conjmbosus. 

Cosnmcarta relata seems to be confitied to C’oorg and Mysore, where 
it is a serious local pest. It is described and figured in South Indian 
Insects,” p. 495, tig. 383. 

In Malabar another Cercopid bug, Ptgelus sp., is found on jak shoots. 

Monophlebus stebbingi oclocuuddlus is abundant on jak at Pu.sa. oltwi 
clustering thickly on the young shoot.s and fruits. 

In Malabar a species of Pseudococcus (DuctjfJopius) is very bad nii tlip 
shoots and tender fruits, and Cerococcus corjpnhosus also occurs in Mala- 
bar, completely covering the shoots ami young leaves and fruits. 

The fruits of jak seem fairly free from jiests. otlier than tho.se we 
have alreadv noticed, but at Ihdlibetta, in South ( ooig. in May 1911 1 
bred CJui (oducus l/’rrugineds mcisus in some numbers from larvie in npo 
jak fruits and the rotten fruits Iving on the ground also attractod 
PteclicHs rufus and Pt. fiuslralis in some munhers ; hiit all the.st^ ilit's 
probably breed only in over-ripu and fallen fruits and thus are net 
pest.s. 


Preai>-Fri:it {Artocarpus uiciVr). 

Bread-fruit i.s grown to .sonic* e.xtent on tlie West Coast of Soutliein 
India, but we know nothing of any insect jiests. 

I have never seen any irusect pests on Bread-fruit. 

D r ' R t A N {Dur io z iheth in us). 

Durian i.s grown in the South (if Burma and at Moulmeiri is attacked 
by a borer, probably a Longicorn beetle, whose grub bores just belm^ 
bark. We do not know exactly what the beetle is but the grub can 
controlled by cutting it out. 
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Mangosteen (Garcinia mmgostam). 

We have no insect pests of Mangosteen on our list, although it is Mr. Fletcher. 
•<rrown to some extent in Southern India, Ceylon and Burma. 6’ke* 

^todacus garcmice was bred at Peradeniya from Garcinia fruits but I do 
not know whether these were mangosteens. 

At Moulmein a Bostrychid beetle bores in the stem and big branches Mr, Shroff, 
of living trees of mangosteen, 

Ber (Zizyphus jujuha), 

Bci- is not strictly speaking a cultivated tree as a rule but in some Mr. Fletcher, 
districts the fruits of grafted varieties are utilized, so we may consider 
it under the licadiug of fruit trees. 

There is a long list of leaf feeding inseets and this could be further 
enlarged, hut most of these are unimportant as pests 
Thiacida^ imlica 
Tarncus iheophrastus. 
rhfijpria andrewesi. 

Afmetongchus peregrinus. 

Xauthofmchclas launua. 

MijJIocerus 1 l-pustuhiiis. 

(ransinarinus. 

discolor. 

,, sahulosns. 

T a oipn ecus c ire u wda ( us . 

Jtispidus. 

Thiocidus posdcti |" Indian Insect Life, p, LjIl fig. bid] occurs 
throughout India and Hiirma and the laiTa is cotninon on Zi^gphis, but 
scarcely a |K'st. 

Turucus iheojdirustus [Bingham, daunu of ludia. Buifcrjlics. 11, 

417*119, t. 20. f. Ibl 1 occurs practically throughout India. Burma and 
Ceylon. The larva foods on the young leaves and buds of Zugplius 
pipdiu. It is scarcelv a pest as a rule luit is stated to be a minor pest 
of grafted Ziznphus trees in the Central Provinces, 

IHulgpria uudreursi |;‘ Indian Insect Life,'' p. 304, figs. 241, 242] 
is coinnion on Zizgphus in the Plains, the larva mining in the leaf in some 
iiumijcrs. There is also anntlier ('hrysomolid. a Cassidiue. vith a gieen 
larva whicli is common and eats patches out of the leaf-surface, some 
times to a considerable extent. 

Afuicfongchus peregrinus has been found on her at Pu&a on t\NO 
occasions but is not a pest. 

^anthotrachelus launus is common on her at Pusa and does a itt e 
damage at times. 
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Myllocerus ll-j)ustulatus occurs on her as on most other plants; 
M. sabulosus is common and a minor pest ; M. trans7mTinus has been 
found at Pusa ; and M. discolor was noticed at Jamal pur, in Bengal. 

Tanymecus circunidatus and T, hisfidus have occurred at Pusa, but 
the latter is probably only a casual visitor and neither is a pest. 

The fruits of her are attacked by 
Carpomyia vemtiana, 

MeridarcJi is scyrodss. 

Carpoviyia vesuvMri'a is a small Fruitfiy which derives its specific 
name from the fact that it was first discovered on the slopes of Mount 
Vesuvius, in Italy. It seems to occur commonly throughout India and is 
a minor pest of cultivated her fruits. It is parasitized more extensively 
than anv other Fruitflies we know in India and, as I told you the other 
day, we have been attempting to introduce the parasites into Italy. 
These parasites have been worked out by Professor Silvestri. who lias 
named two species as Biosteres carpomyicB and Bracon fletchen from speci- 
mens sent from Pusa. 

Meridarckis scyrodes has also been reared from larvae in her fruits at 
Pusa, Coimbatore and Nagpur, but it is probably scarcely a pest. 

Boring insects in her include 
Arheh fetraonis. 

Ccelosterm spinator. 

Arhela tetraonis sometimes bores in her but is not common In this 
tree as a rule. 

Ccelosterna spinator was reported from Poona but is not generally a 
pest. 

The stems of her trees are attacked by a red mite which forms [)ustulr; 
on the bark: but we do not know what the mite is or much about it. 

The only important sucking insect found on her is the lac ii'M'ct 
[Tackardia lacca) and, as that is usually cultivated, we can hardly de* 
scribe it a.s a pest. 

Berberry (Berbens &[).)• 

Ayiomak rufii’entris, Anomala sp., Brakt/ma cribrkdlis and Hoh- 
trickin fisa have been found on berberry in Kangra, i)Ut we know im mure 
about them. 

W .\T E R- N t :t (T rapa bis p inosa ) . 
iSinyhara — Hiiid.] 

The only pest we know on water-nut is Galerucella singhara, which 
is fully described in Entomological Memoirs, Vol. II, [>p- 140 - 1 IJ 
1.0, HO that we need not say much more about it. 

At Raipur, in the Central Provinces, a caterpillar was found boring 
in the nuts but the moths could not be bred out. 
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Cashew (Amcardium oecidentale). 

The leaves of cashew are sometimes seriously defoliated by cater- Mr. Fletclier 
pillars of Cricula trijemstTata, which we considered under mango. 

In Bangalore and South Kanara the shoots are attaeked\y Ilelo- Mr. I. V. Rama- 
pdiis and the leaves are also attacked by C&oplastes floTideusis Krishna Ayyar. 

at Bangalore. 


Mulberry (d/o/?/A-spp.). 

Mulberry is not usually grown as a fruit tree in India but it is fre- Mr, Fletcher, 
queiitly planted as a shade-tree and is of course used extensively also for 
rearing silkworms. 

Mulberry leaves do not seem to be much eatei\ by insects and at 
Tiisa, where we grow mulberry extensively as food for silkworms, we 
have never had any trouble due to attacks of caterpillars or other leaf- 
eaters. Weevils may nibble the leaves at times and Sipnpiezomm cre- 
Umis has been found doing this at Bangalore. 

Boring beetles often do considerable damage and amongst these we 
mav consider : — 

/Iprionn german. 

,, cinerea. 

Sthenias grisator. 

Apriona gemari does considerable damage to mulberry in Xorth- 
Western Iitdia and is described and figured by St ebbing in his " Indian 
Forest Coleoptera.’^ pp. 371-374, fig. 249. 

At Abbottabad a longicorn larva was found boring mulberry trees 
seriously in May 1910, the larval gallery generally nmning up and do^Yn 
tlie tree just below the bark and the boring beiuLr plainly visible by the 
accuimilatiou of extruded fragments of wood. A larva was brought 
back to Pusa but could not bo roared ; possililv it may have l)ee]i Apriona 
gerniari. 

Apriona cinerea is recorded by Stoldung [I c.. p. 374] as damaging 
mulberry at Dehra Dun by the beetles stripping the bark off the leading 
shoots and twigs. 

In the ( 'eutrai Provinces a longicorn beetle oats the bark of luulberry Mr. Ratiram. 
tieo.s. but I cannot say what the beetle is. 

i^enias grisahr wa.s found ringing mulberry at Coimbatore and a Mr. Fletcher, 
flood deal of damlige was done bv the beetles cutting off branches, Me 
discussed this beetle under Ergthrina. 

>^ihenm grisator is (piite a common pest of mulberry in that way at Mr. T. V.Rama- 
Coiml)at()re. krUhna Ayyar. 

I have also found adult i>eotles of (iknea mnltiguttata resting on mul- Fletcher, 
at Bangalore as if they were attracted to this plant, but I cannot 
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say definitely that they had bred in mulbeiTy. Stebbiiig [Indian Forest 
Cokoptera, p. 378] gives Odina. ivodier as the food-plant of this insect. 

The sucking insects found ou innlberry include 
Monophlebus stehhimfi octocaudalus. 

PseudococcHS {Dactylopius) sp. 

Saissetia (Lecanium) ni<jra. 

Mites. 

Monophlebus stehhingi octocaiulatus is a minor pest of mnlberiv, 
especially when grown as trees. I do not think there is much more to 
sav about this species. 

Pseudococcus sp. occurs on mulberry commonly and is supjxiscd to 
produce the curlv appearance of the shoots commonly called " ' 

but this is a point which requires more exact investigation. Lefroy has 
stated in the Agricidlural Jounuil oj //n/nnYol. V. ]q). 162- 1G4, that the 
mealv-biiL^ concerned is Pscudococcus [Dactylopius) nip(i\ but this also 
is doubtful and it is probable that Ps. citri is the specie.s most Cfiiiiniuiilv 
present. We want to know whetlier the "(ukra condition is sololv 
due to the attacks of these mealy-bugs and. if so, whether onlv one or 
more, and which, species are concerned. Ii\ the case of an outbreak 
of tukra:' the only control is the [)rom])t plucking and burniiui of the 
affected shoots. 

Saissetia {Lecanium) nigra occurs fairly commonly on mulbeny, hut 
is not a bad pest. 

Mites occur sporadically as ])e.sts, and seem to <iccur mo.stlv in (liy 
areas. \Ve do not know the s[)ecies concerned— indeed, nothing has hoen 
done witli phvtophagous mites in India so far. .\s regards control, a 
sulphur .sprav is imlicated when reijuirc^d but as a rule the value of 
thi.s CTo[> docs m)t justify remedial measures. 

St K.\ w li K R R Y f F ruga f ia vesca ) . 

Strawberry i.s grown chiefly in Northern India, both in the Hills nirl 
Plains. In the Peshawar Valiev, for example, strawberries are 
as a fiebl-crop. There seem, however, to be few inseet jie.sts of tliiscroir 
At Pusa Myllocerns I I-pusluk(us and M. hlandas have l>een notieot 
nibbling tlie leaves and at Shillong Searabjeid grufis have been repnitet 
as damaging the roots. 

OusTARM Apple {Anona sguninosa). 

AVc have no leaf- eating insects noted as found on Custard 
The fruits are attacked by 

Heterographis hengaleUa. 

Pseiuiocooms {Dac(ylopim) mgatus ? 
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The larva of Heterogmfhis hengddh bores in the ripe fruits in Bengal 
and Bihar, hut is not common and can hardly be described as a pest. 

A species of Psevdococcus, probably virgatus, sometimes clusters in 
masses on the fruits and spoils their appearance for market, besides 
(loing damage by sucking the juices. 

Cero]^l(ides fiorvhmu has also been noted on the leaves, but is 
scarcely a pest. 

Chrrkamoya {A non a sp.). 

The Cherranioya is a large species or variety of Custard Apple and 
is (ultivated in the Hills of South India and Burma. The only insect 
pest which we know of is Amlobia approximator which has been found 
boring the stems and branche.s at Taung^gyi in lhe Southern Shan States, 

Burma. 

Tamarind {Tama rind us indica). 

There are no very important pests of the tamarind tree. The larva 
of Stauropus aJfernus has been found eating the leaves, but not as a pest; 
however, it is po.s,siblc that It may occur .sporadically in large numbers 
as it did on tea in Ceylon some years ago. 

The fruits arc attacked by Virachola isocrates, which occasionally 
occurs, and by Arggroploce dlepida \Yhieh bores in the seeds ; but neither 
is much of a pest. Cargoborus gonogra South Indian Insects,’’ pp. 

308-309, fig. 157] is a bad pest of the seeds but thi.s affects only the 
stored fruit. Aspidiotus lata nice has been found on the pods at Banga- 
lore. 

Aspidiotus tanmindi and A. orientalis cover the fruits at Coimbatore. Mi. Bamafaishca 

Ayrw* 

At Mandalay the stem is attacked by longicorn borers. Mr. Shroff. 

Papaya [Papaya carica), ■ 

Papaya affords an example of almost perfect immunity from insect Mr. Fletcher, 
attack and young healthy trees never seem to be attacked by insects 
of any kind. Older, but still living and vigorous, trees arc occasionally 
attacked by the caterpillar of DfWjses rugosclhs which bores in below 
the bark. The direct damage done is slight and the larval workings 
are easily seen and can be cut our and the wound tarred over. 

The next group of plants is comprised of 

palms 

filid of these we wull first take 

CocONDT (fVo.Y nueijera). 

Coconut is grown extensively in India, especially along tlie West 
Coast of Southern India, in Burma and Ceylon and is attacked by 
fiuinrroiis insect pests of which some do serious damage. 
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The young plants are attacked by 


Termites, 

Doryliis orierUalis. 

Termites are sometimes serious pests of young coco-palms, especially 
in Malabar. The use of a deterrent is indicated, to keep them away, 
and trials might be made with Apterite or some such insecticide in a 
ring around the young plants. Possibly waste tobacco stems, if avail- 
able locally, might also prove useful. 

Dorylus orientalis South Indian Insects," p. 274, hg. Ill] attacks 
young plants in the same wav as termites do and control will be on 
similar lines. 

The leaves and shoots of coconut are attacked by 
Gangara tkgrsis, 

Suaslas gremius. 

Parasa kpkhi. 

Contkeyla rotunda. 

Nephantis serinopa. 

Oryctes rhinoceros. 


Aularches milians. 

Stephanitis sp. 

Aspidiotiis destructor. 

Vinsonia stelUlera. 

Psewlaonidia tnlobitilormis. 

Coconut Aphid. 

Ganmra tb/rm ["South Indian Insects," p. 117, figs. 290- .d] 
a common species throughout the Plains of India, Burma and Ceylon, 
The. larva feed.s on palm.s of variou.s kinds and may do some daiMge 
to ornamental plants and in nurseries of young coco-palms. The eater- 
pillar rolls the leaves and lives inside the rolled tube, its presence being 
easilv rleterinined by the fluffy white wa.vy matter which surrouii.l^ 
the caterpillar and i.s al,,o scattered over the leaves. It may he bun '■ 
down and killed hv hand in the case of small jialnns which are tin . 
ones badly affected. I'upation takes place in the larval tube. ^ 

In Burma, (lanr/ara t/o/rvi.? is a bad sporailic pest on )oini,.e 

Suastus grcmi’tii [" Boiith Indian Insects, pp. dW I'-C- 
i.s widely distribnted in the Plain.s, the larva feeding on various p. - 
mostly on palmyra, but also on coconut and date. It is “ 

•a.s a rule, sometimes occurring in considerable numbers. » 
of small palms, the larv® may be killed by hand. . 

PaJa U,nda [I c., pp. 110-411, fig.s, 283-284] is 
pest of coconut, especially in Southern India, even large p 
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stripped of leaves. In such cases, if the larvae are present in sufficient 
numbers, the attacked branches may be cut and burnt ; and the cocoons 
on the tree-trunks may also be squashed. Spraying is impracticable 
in the case of large palms but can be done, or the caterpillars picked 
off in the case of small plants. 

Contheyla rotunda, a hitherto scarce species originally described 
from Kanara, occurred as a pest of coconut in South Malabar in February 
and March 1916, the larvae damaging the foliage and sometimes the 
flower-shoots and rinds of young nuts. AVhen full-fed, the larva pupates 
in a small, oval, hard, shelMikc cocoon, numbers of which are found on 
badly attacked tree-fronds. Spraying with Lead .Vrsenate was tried 
but found impracticable, and the preventive measures of cutting ofi 
first-attacked fronds and the destruction of the shell-like cocoons found 
on the trees before an outbreak were suggested and taken up by the 
ryots. This species has also recently been reported as a pest of tea 
in theWynaad. 

Nephantis serinopa [“ South Indian Insects,” p. 460, fig. 336] occurs 
throughout the Plains of Southern India, Bengal, Burma, and Ceylon 
as a pest, often serious, of coconut, It also occurs commonly on palmyra 
but does not damage this so much. In the case of large trees, the 
cutting and burning of the first-attacked branches is the only practicable 
method. A few moths are attracted to light-traps but it is doubtful 
how far these are really efficient. In the case of small trees, spraying 
with a stomach-poison is possible. 

i^ephantis serinopa is very common in Burma. Mr, Shroff. 

In Bengal, Nephantis serinopa has been found bad on palms in Mr. P. C. Sen. 
Burdwan and the Presidency Divisions. 

Ofydes rhinoceros [“ South Indian Insects,” p. 285, tab. 3] is common Mr. Fletcher. 
Ill all coconut-growing districts and is a bad pest, not only by boring 
into the soft crowns of the trees but bv providing thereby a means of 
entry for HJiynchophorus jerrugineus to lay its eggs iu the palms. The 
lifehistory has been worked out and described in Entomological Memoirs, 

^ol. IIj pp, 103-201, and there is not much more to say about that ; 

I called your attention to the fact that rotting Agave stumps often pro- 
a suitable situation for the grubs to live in, and they have also 
been found in the rotting mass of pulp left over after pulping cofiee- 
berries. As the early stages are passed iu rotting vegetable matter, 

<^ontrol may aim at destruction of the grubs as well as the adult beetles. 

of rotting vegetable matt«or near palm groves should be regularly 
turned over and the grubs picked out and destroyed and all dead and 
rotten paiina should be cut and burnt. It may be noted that in the 
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provide a suitable breeding-place for the grubs ; and in such circumj. 
tances it is also possible that the spores of the disease may be carried 
to healthy trees by beetles which have flown from diseased trees either 
after ovipositing there or on first emergence from the pupal state. Jq 
some places, such as Samoa, where Orycies is a pest, small enclosures 
are built up of coral rock in the coconut plantations and these enclosures 
are filled wth decaying coconut husks and similar material to act as 
traps for the grubs ; this material may then be infected with a culture 
fatal to the grubs or may simply be turned out regularly and the qyhg 
destroyed. But there is a danger that, if this destruction is not doue 
regularly and systematically, such enclosures would simjilv fonu 
breeding-centres for the beetles. In districts where pigs are hept, 
these animals will also keep dowui the grubs if allowed to rout about 
in the piles of decaying vegetable matter. The beetles themselves 
may be extracted from their burrows in the trees by means of a barbed 
wire. In some districts a mixture of salt and sand is placed in the 
crowns of the trees and this is s<dd to be effective, as is also the fermented 
liquor method as described in my book. 

Alllarches miliar is [“ South Indian Insects,” p. 526, fig. 418] occa- 
sionally occurs on coconut but is not a pest as a rule. 

Stephanitis sp. occurs in small numbers on coconut leaves. I kve 
seen it at Coimbatore but never in any numbers. The species has not 
been identified. It may be iS, ty ficus. 

I have once seen it at Coimbatore but it w’as not doing much damage. 


Aspidiotm destructor [‘'South Indian Insects,” p. 518. fig. 40B] 
occurs throughout the Plains of Southern India and probably through 
out our limits. It is often found in very large numbers, literally covering 
the leaves, when the vitality of the tree is obviously lowered. 

At Coimbatore Aspidiotus destructor sometimes occurs on cocccjt 
in destructive numbers. 


Control is difficult. It is not possible to cut and burn all the branches 
of a tree and, short of that, little can be done in the case of a really W 
attack. Spraying is rather outside practical politics in the cafc« ^ 
coconut palms. 


Yinsfmia stelUlcra is a very widely (li.stributcd Scale-insect, recor d 
from the West Indies, Central and South America, Califorma and Cc} 
and found on orchids, b^rns, guava, mango, nutmeg, etc. It ^ 
at times on coconut, iK)mctimes in numbers, but is hardly a serious 
ns a rule. 
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Pseudamidia irilobitilormis occurred in numbers on coconut at 
Colombo on one occasion. I do not know whether it has been found 
on coconut in India but it is likely to occur. 

A Coconut Aphid was described in “ South Indian Insects ” pp 506 
507, fig. 393, from specimens found at Coimbatore on young coconut 
palms which had been imported from Colombo. That colony appears 
to have been exterminated by the mea.sures taken at the time and I 
hope that we shall not have occasion to notice this insect in India again. 
The stems of coconut are attacked by 
Rhynchopkorus femigineus. 

Coconut Scolytid. 

Rhynchopkorus ferrugineus is described and figured in South Indian 
Insects,” p. 343, tab. 14, and the lifehistory is given in greater detail 
in Entomological Memoir, Vol. IL Part 10 ; so that we need not go into 
that in any detail. Rh, lerrugineus is probably the worst and most 
destructive pest of coconut and palmvTa palms in India and its increase 
is rendered possible by the cuts made by toddy-drawers and the borings 
of Oryctes in the crowns of the trees ; for, as I have pointed out before, 
Oryctes and Rkynch phorm are mutually interdependent and between them 
do a great deal of damage which either insect by itself would be unable 
to accomplish. The adult Oryctes bores into the crown of a palm but 
this IS, in the still living tree, an unsuitable situation for its grubs which 
require rotting vegetable matter to live in. Along comes a Rhyncho- 
phrus and oviposits in the burrow made by the Gryctes ; the living 
tissue surrounding this burrow is .suitable food for the Rhynchopkorus 
pubs, which burrow in it and feed on it and, when full-fed, pupate in 
It and emerge a.s adults. The tis.sues mined by the Rhynchopkorus grubs 
rot, a process assisted by the lodgment of rain in the crown, and the 
crown, now dead, becomes a .suitable place for the Orycies beetle to 
oviposit in and for its grubs to develop in. 8o that the dcvstruction of 
Oiyifes and of dead trees in wliich Orycies can breed will directly lead 
to the control of Rhynchopkorus also. All wounds and cuts in the trees, 
^hich uoiild give an entrance for Rhynchopkorus to oviposit, should 
^0 be tarred over as far as possible or otherwise protected. At Mercara, 
oorg, in October 1915. I noticed that luiniorous specimens of 
<y«c/n)p//orK.9 lerrugineus were attracted to the trunk of a new>y- 
c ed palm-tree ; possibly it might be possible to trap the adult beetles 
t us uay, when palms arc being cut for anv other purpose, 

An uiiidentifted Scolytid beetle bores in the stems of coconut palms 
egapatam and in the Oodavari District, killing the attacked trees, 
a minor local pest, but we know little about it. 
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Palmyra (Borassm flabellijQrmis), 

The pests of palmyra are practically identical with those of coconut 
so that we need only run over the list very briefly. Attacking the 
leaves and shoots we get : — 

Suastus gremiu^. 

Parasa hf ida, 

Nefhantis S€rino‘])a. 

Orycies rhinoceros. 
and boring in the stem we find : — 

PkynchojihoTKS lerrugineus. 

All these attack palmyra in the same way as they do coconut and there 
is nothing special to say about them. 

Date Palm (Phoenix sylvesfris). 

The pests of the date palm are very similar to those on coconut and 
palmyra, but date is grown more in Northern Lidia, On the leaves 
and shoots we find 

Oryctes rhinoceros. 

Oryctes nasic&rnis. 

Wallacea sp. 

Oryctes rhinoceros occurs on date in just the same way as on coconut. 

Orycies nasicornis probably occurs in date palms in North-West 
India. We have specimens from Quetta and had for determination 
from Mr. Milne one specimen captured by him at Dalhousie. 

Wallacea sp. is a Hispine beetle which has been noted at Pusa as 
doing minor damage to top-leaves of date-palms. 

The beetle and grubs were gnawing the epidermis of unopem d tender 
leaves. 

In the stems of date-palm.s we get Phynchophorus lerrH/jiniUS boring 
in the same way as in coconut and control will be similar. 

Petel-Ntt Palm {Areca calechu). 

[iSh/pz/rf— nil d. ) 

The Betel-nut Palm difler.s from coconut, palmyra and dale in bouts: 
singularly free from insect attack — indeed, none of the palm-living 
that we have just discussed seem to have been found oti betel-nut. 
The only pests noted on betel-nut palms are Chrysomphalus (.bspn/o/'t'') 
amidum {ficu.s) and Hefnichionaspi.H nspidistrrt', which occur not uu 
commonly, but are scarcely |M‘sts. 

Ornamental Palms. 

Under the heading of Ornamental Palms wo may consider the 
grown in gardens and kept in houses for ornamental purposes. 
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a rule they are small palms and their pests are amenable to treatment 
by hand. Besides the palm pests we have already noted under coconut 
palmyra, date and betel-nut, we often find the leaves attacked by 
Psychids. whose larval case.s are easily hand-picked. Scales of various 
sorts may also occur at times and can be dealt with by spraying or 
rubbing. 

Ornamental palms lead us on to a few miscellaneous 

GARDEN PLANTS 

of which the first is 


Ailanthus excelsa. 

The leaves of Ailanthus exceha are eaten by 
Solenopsis geminata, 

Eligma narcissus. 

Afteva jabricielk. 

Solenopsis getninata South Indian Insects," pp. 274-275. fig. 112] 
does considerable damage to tender AUanfhiis leaves, especially 
of small plants, by gnawing the leaves— not " growing '' the leaves, as 
misprinted in ‘‘ South Indian Insects.’’ 

Eligma mreissus f/. c.. pp. 383-384. figs. 58, 247, 248] is common 
throughout Southern India and the caterpillars often strip the leaves 
of Ailanthus. The caterpillars are conspicuous and may be hand-picked, 
and the long, greyish cocoons, which are thickly clustered on the stem, 
may also be squashed. 

Afteva lahricielia \L c.. ])p. lfl-4G3. fig. 3381 also attacks Ailanthus 
in Southern and (.'entral India, wliilst the allied A. nireigut/a is found on 
Aflan/hus in Hengal and 8ylliet. The caterpillars feed n a common 
^u'b, \\hich is conspicuous and easily torn down and the caterpillars 
destroyed. 

('HRYS.\NTHEMrM. 

The leaves of t'hrysanthemuin are at .ime.s attacked by larviO of 
^^avnsm ohlupia but this is rarely a bad pest. The larvic may be hand- 
picked wliilst young and still gregarious. 

^'^phids are common on (lirysantlienium. especially on the tender 
fJtalks. Ihey are naually cliocked by Coccinellids and C'lirysopids 
01 may be sprayed with a soup solution. 

The roots of ('hrysanthemum also are sometimes attacked by termites 
♦'jiid the application of a deterrent, such as Crude Oi! Emulsion, will 
them aw'ay temporarily. 
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Rose (Rosa spp.) 

Roses are cultivated in most gardens throughout India and we have 
naturally a long list of insect pests. The leaves are eaten by 
Ad&retus versutus, 

Adarelus hsiapijgiis. 

Admtus bicaudatus. 

Adoretus caliginosus, 

Adoretiis stoliczl‘(e. 

Chilobha acuta, 

Cryptocephalus dodecaspilus. 

Megachile anlhradna. 

Megachile disjuncfa. 

Prodenia lit am. 

Selepa celt is. 

Stauropiis alter nus. 

Eucosma zelota. 
fl ebijstogram ma h i btsci . 

The various species of .-Idorc/ws are bad pests of rose, the leaves 
being often practically eaten a wav bv these beetles, which usually appear 
in Northern India at the beginning of the Rains. Adoretus bicaudatus 
is recorded from Fenchiiganj in Entomalogical Note 17 in Bulletin 59 ; 
A. ksiopijgus. A. cnligmosus and A. versutus in Entomological Notes 
18-20 ; and A. stoUczkfr occurs at Nagpur. 

Ckiloloha acuta [’* South Indian Insects”, p. 284, fig. 124] was found 
on rose at Poona, but is not comnion on rose as a rule. 

Cryptocephalus dodecnspilus occurs on n>se as a very minor pc'^t at 
Abbottabad in May. 

Megachile anthrocina and M. disjnncta are both common leaf-cnttni'i 
bees, which cut out large circular patches of leaf and ofl(Mi distiuiuo 
garden [)lants (juite consid-Tably. 

Prodenia litura [“ South Indian Insects, p. 577, tab, ll>] occa^.ou- 
allv occurs on ro.se but is not common on this plant. 

Sekpa cell is sometimes occuis in some numbers but i.s sporadic in 
its appearance. 

StaurirjHis allcrno.i [ i. c., j). 408, figs. *270-280] occasionallv incurs 
m rose, but is a scarce insect as a rule. 

Stauropiis nlternus occurs on rose at ( oimbatore. 

Eucoswa ze'ota commonly on rose at Abbottabad, tlielar\i 

spinning tog*’ther a bunch of leaves so that the growth of the 
distorted and the plant disfigured. It occurs on cultivated and ' i 
varieties. The bunches of leaves are conspicuous and the onl\ rene , 
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'ould be to cut tbem out and destroy the caterpillars. I found a very 
■ nilar caterpillar at Shillong but could not breed itj so cannot say 
whether it was identical, 

}{ekysiogranima hihisci was reared at Nagpur on rose but is not a 

janata was also recorded on rose-leaves at Nagpur. Khare. 

Rose is a very unusual foodplant for A. jnnata. Fletcher. 

The buds and flowers of rose are attacked by 
Heliothis ohsoMa. 

Chilohba aciita. 

Various Cetoniads and Meloids. 

In the North-West Frontier Province, in the Kohat Valley, I found 
rose-buds badly bored by caterpillars of H. ohsolela and the same damage 
occurs in other parts of the North-West Frontier Province. The whole 
of the inside of tlie flower is eaten out. The only remedy is to collect 
and destroy tiio attacked buds which are conspicuous by the hole of 
eiitrv of the caterpillar. 

Ckiloloba acuta has also been noticed attacking rose flowers at Poona 
and various other Cetoniad and Meloid beetles also damage the flowers. 

They may be caught by hand or in hand-nets. 

Boring insects attacking rose include 
Sthenm grwitor. 

Ccelostenui spouiior. 

Ceratina hierotglgpbica. 

Sthenias yrisator [‘'South Indian Insects, p. 326. fig. 182] girdles 
rosc-.sti'nis iu the same wiu' a-a it attacks Erijihrma and may do a good 
deal of damage. | See under AryZ/D'DiU.] 

sfinnlor [ /, c., i*. :l2o. fig. 180] is not a regular borer m 
ro,se. bnt the adult beetle.s are sometimes Jound gna"mg t^^igs. 

Cmliiiri hierogh/pliic^h a fiiiall l)ce wliich is found boiiiig into the 
pith of |)iuncd branrhe.s of rose-trees at I'usa and Bangalore. It pro 
l..at.ly onh’ bores in dead or dyiirg stems and is tlierefore searcely a pest. 

.U Nagpur there is aiwther hoict in ro.se-trces. It rs like Arbda ■ are. 

but 1 cannot sav definitely what it is, i i i 

The roots and stems, and also cuttings, are .sometimes attacked > 
termites. Watering with ('rude Oil hmulsioii or a weak soution o 
Phenyle will drive them away temporarily. 

Sucking insects found on rose includ'^ 

Aspidiotua oriniinhs. 

Cfirifsomphalus {AspuJwfu)^) aurautn. 

Jeerya (rgyptiaca. 

Akijrodes cotesH. 
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dsfidiotus ormtalis bas been noted on rose-stems at Bilaspur 
Poona and Ahmednagar. 

Chrysomphahs {Aspidiotm) aurantii is found on stems of rose-bushes 
and has been noticed at Tezpur and Pusa. It is sometimes a serious 
pest, killing back the attacked stem. It is checked by spraying with 
a resin-soap mixture, 

leery a (egyptiaca has also occurred on rose at Pusa— probablv a 
stray infection from crotons on ^Yhich it is common. 

Aleyrodes cotesii was described from examples foimd on rose in 
Baluchistan but does not seem to be known otherwise. 


Cycads {Cycas circimlis and C. recolula). 

Cycads are sometimes attacked rather badly by tlie larv® of 
Catockrysops pandaca, which occurs in most parts of the Plains of India, 
Burma and Ceylon. The plants attacked are disfigured for ornamental 
purpose's. A spray of Lead Arsenate is usually efficient. 

Chrysomphalus {Aspidiotus) aurantii has also been found on Cycads 
in Bombay and Aspidiotus orientalis has been reported on Cycas rerokta 
in Calcutta. We do not know how far these Scale-insects are pests. 


Lilies, 

Lilies of various sorts grown in gard^ms are often badly attacked, 
their leaves being eaten by 
Polyteh gIorm<r. 

Brifhys crinL 
Chnhfnosouia tnefallicuin. 


Polyteln gloriosa is dfscribed and tiguHul in “ South Indian Insects, 
pp. 375-376, tig. 23S, and w<' have sin(‘»^ issued a coloured plate showing 
the lifehistorv. Tin' blaC ' ish whit4^-sp4>tted (■ater[)illar is often cnninion 
on Ctoriosn sjiperha. AmarylUs and various garden Idies. As a rule 
the caterpillars hid*' a wav noar th»^ roots of tiie plant.s in the daytime 
but crawl uj) on the leaves in tlie evening and are best caught then 
or in the earlv morning, when they are easilv (’ollected by liaml. /• 
yloriosff is widelv /listributful throughout the Idains (»f India. Ibini'ii' 
and Ceylon. 

Ptritkys crini {Ckffala dowlmra] occurs througliout India and Hunna 
and i.s an fKeasional pest of ornamental Idies in gardens, its eateipillai 
being very similar to that of !\ (jlorioso and having t lie same habits* 
We have specimens rearerl on gardeti lilies at Pu.sa. Shillong, 
ganj and Mandalay, In Java alsr» the larva has been reared on ( nivon 
and Crocus. 




Pclytda gloriosoBt Fb. 


The plate shows two fullgrown cateipUlars o» plantM, a pupa m tho pupal cell aikI a 
moth in flying attitude. All are about life -site. 
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Chahnosom metdlicum is a small brilliant green Halticine beetle 
found as a pest on lilies in the gardens at Ootacamund. It may be 
collected by hand. 

At Nagpur we get a leaf-^miner, perhaps a species of Agromyza, in Mr. Khare. 
garden lilies. 

Oleander {Netiuni odorum). 

The leaves of oleander are eaten by the caterpillars of Mr. Fletcher. 
Pericallia rkini 
Deikphila nerii 
Eupldd core. 

Pericallk ricini [“ South Indiaji Insects/’ pp. 370'3T1, fig. 232] 
is not commonly found on oleander, but occasionally occurs and may 
do damage when in numbers. Picking of the young larvge will provide 
control. 

DeikpMla neni [7. c., pp. ‘103'4O4. figs. 273. 274], as its specific name 
implies, feeds on oleander ajid is a frequent minor pest in gardens. 

Owing to the large size of the larvae, considerable defoliation may be 
produced. They may be hand-picked but are not easy to see. 

Euplxva me occurs fairly comnioidy on oleander but is scarcely a 
pest. 

The stems of oleander have been reported as “ ringed by ^thenias 
grmioT [ see under E^rylhrina] in Pa lit ana. but this is not a common 
form of injury. 

The leaves and slioots are also .soniet lines very badly attacked by 
a small round Sealed nscct. which chiefly affects potted plants, but it 
doe.s not seem to have been identified. 

Parhtoria perg(\)xdii is bad on the leaves, stems and shoots of oleander Mr. Ramakrishna , 
in Madras. Ayyar. 

Tllsi {Ocimm siinctunt). 

Tiihi loaves are eaten fiy the lar^ a of Lijucstts (imjihU’ and the leaves Mr. Fletcher. 

^re rolled by tlie larva of Sgngnniin a}>rii] italic'. The larva of Lyacestis 
awpJux is figured in Indian Insect Lifv." p. 44b. fig. 306. under the 
name of Enscodn sp. 

Monmihia glohuUlcra |“ South Indian Insects," pp. 485-486. fig. 371] 

also a minor pe.st. sometimes causing the leaves to turn yellow', and 
(-'(Topldsfodes cajani [/. c.. p. .712. fig. 460] has also been recorded on 
tulsi. 

Dahlia, 

^^^gyroploce (iprobohi is said to have been reared at Nagpur from 
® larva found on Dahlia flowers, but the record requires confirmation. 
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Dorylus kevigatus was found eating Dahlia stems at Alipur in February 
1913, but otherwise we do not know it as a pest. 

Balsam (Balsamijera impatiens). 

The leaves of Balsam are eaten by the caterpillar of Theretra olderi' 
hndkvy which is a pest of this plant in Bihar. One caterpillar may 
entirely strip a plant of its leaves. 

The stems are also bored by the larva of Metialnm bahamince which 
occurs regularly at Piisa and was also found at Poona in October 1916. 

Metiahm balsamin(e usually occurs late in the season. The bored 
stem swells out into a sort of gall. Pupation takes place in the stem 
in a special cocoon made of fibre. 

The onlv control possible would seem to be the destruction of the 
attacked plants. 

BorOAINVILLEA. 

Bougainvillea seems remarkably free from leaf-eating pests, hut 
Sthenm:i grisator [see under Krythrina] has been m)ticed ringing'* the 
stems. It is not a pest of this [)lant as a rule. 

VtOLET (Viola (xlomfa). 

There are few pests of violet. The leaves arc occasionally eaten 
hv the caterpillar of Argynnis hyperbius (niphe). but thi.s is not a pc.st. 
A Cetoniad beetle, Epiameds sguaJidfiy was once sent in from Quetta as 
attacking violets, but otherwi.se we do i\ot know it. 

(Dadghpins) virgafas sometimes occurs in numbers and is a regular 
minor [)e 3 t. sometimes serious. The plants attacked should be sprayed 
with Fishoil-re.sin .soap solution or similar contact imsecticide. 

At Mavmvo. larvae like those of Athnlia proxiwa were found ou 
violets. 

ruoci'.s. 

Epicomefia agualidn was .sent from Quetta on rjne occasion as attacking 
f'rociLS, pre.suinal)Iv by eating the flowers. The beetles should be easily 
hand-picked. 

The larvie of Polgffhi /yW/o.svr and Ilnthys rnni alsf) eat the leaves- 
We took thf)se iimler lilies, 


IIyaointm. 

Ejiicomti^i Hgufdidn wa.s sent from Quetta on the occasion already 
noted, as attacking violet, (Vikuls, Hyacinth and Narcissus, pre.suniahb 
bv eating the flowers, in which case the beetles could be collected h) 
hand. 
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Narcissus. 

[See above.] 

Nasturtium (Trojxeohm sp). 

The only insect pest that seems to attack Nasturtium is the cater- 
pillar of Pieris brassicce, which is occasionally found on the leaves. Some 
larvaB bred on this diet at Pusa yielded an unusual aberration described 
in Entomological Note 68, lig. 15, in Bulletin 59. The larvju of P. 
hnmicce are easily hand-picked whilst they are still young, before they 
have scattered. 

The next group of plants whose pests we will take comprise those 
used as 

DRUGS and BYES. 

Tobacco (N/rci'mjiu rnhuccon). 

Tobacco is grown j^ractically throughout India and Burma and 
has a fairly long list of pests. 

The young seedlings are attached by 
A(jrotis i/psilo)}. 

B^Iea Beetles. 

HaUicus minutus. 

Chrofofjonus spp, 

A tract omorpha creu ukito . 

Brachytrtjpes portentosus [achatinus). 

GryllotaJim ajric^ina. 

Agroiis ypsilon was discussed under Gram. It is common in most 
tobacco-growing districts and often does considerable damage by cutting 
the young plants. When these have been planted out, the cut plants 
are conspicuous and the caterpillar may be grubbed up with a bit of 
stick : it will usually be found hiding in the soil near the roots of the cut 
plant. 

In 1906 damage was done to tobacco plants by Agrotis at Bassein, jtj. ghioif. 
in Burma, 

Flea-beetles, of one or more unidentified species, also damage seedlings mj. Fletcher, 
at times whilst still in the .seed-beds before being planted out. ^^heu 
doing damage they may be caught in hand-nets. 

Halticus ininutn.s ('‘ Indian Insect Life,'* p, 707, tig. 479], a small 
Capsid bug very like a Floa-boetle in appearance, also occurs in seed- 
beds and attacks the voung plants. Collection by hand-nets is indi- 
cated. 

Chrotogonus [“ South Indian Insects/' pp. 528-5*29, tab. 49], whether 
of ouo or more species I cannot sav. is also sometimes a serious pest of 
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young tobacco plants. Control by bag-nets is usually most effective. 
In Madras the Texas bait treatment gave good results, but this was 
not found to be the case at Pusa. 

Atractomorpha crenulata attacks young plants but we will take that 
later on. 

Brachijtnjpes portentosus {achatinus) [/. c., p. 536, fig. 430] is usually 
a minor pest of tobacco seedlings in Bihar and Bengal, but only very 
young crickets are about at the time that the tobacco plants are small, 
so that little damage is done as a rule. 

At Bassein, in Burma, some damage was done to tobacco by Brachy- 
trypes in 1906, 

G/'jy/fomlpa ajricana [L c., pp. 534-535, fig. 4281 sometimes does a 
V\tt\e damage to young plants but t\\\s pToba\)\y \nc\denta\ to its 
burrowing in the ground rather than due to deliberate attack. 

At Dacca a small amount of damage is done to seedlings by the 
burrowing of GryUotalpa. 

The leaves of tobacco are eaten by : — 

Diner isia obliqun. 

Heliotkis assulta. 

Prodenki litura. 

Plusia signala. 

Plusia nigrisignn. 

Atractomorpha cremdata. 

Diaerisia obliqua is an occasional pest of tobacco, chiefly in Bihar 
and Bengal. The voung larvae may be hand-picked before they have 
scattered, if eggs have been laid on the tobacco. 

Heliotkis assuUn is described and figured in “ South Indian Insects,” 
p. 374, fig. 236, and wo have just issued a coloured plate showing the 
lifehistorv. This species is widely distributed in India (except in the 
extreme North) and Burma and is a minor, occasionally a major, pest 
of tobacco, the caterpillars opting holes in the leaves, as is clearly shown 
in the coloured plate. We have examples reared on tobacco at Pusa, 
Nadiad (Bombay), Anand, Madras, and Amarapura (Burma). It has 
also been reared at Pusa from larvm on tur {Cnjanus indim) pods, 
Pkysalis minitM, Ph. peruviana and on a wild species of Phystdis, but 
it is not a pest except on tobacco. The eggs are laid singly on the leaves 
and the caterpillars feed usually on the top-leaves, biting holes in them. 
Pupation takes place in the soil. As regards control, the bitten leaves 
are conspicuous and the fact that the damage has been caused by //. 
assulta is evident by the accumulation of frass on the leaves, the black 
pellets of excrement being quite comspicuous. The caterpillars may 
then be searched for and hand-picked. 




betiotkU aswUa^ Gn. 


1 Aow 8 a plant with typical daoiage oauaed V tha two Ufd-aiie oaleip ilai. 
seen feeding on the leaves ; a moth is also seen at rest on a leaf. 

Figia i and 3 Aow two differoi t odour-fonos of the oaterpilUr, aglaiged. 

Fig» 4,pQpa. 

Figs. 0, 6 and moUia 

Tbs ootUoe figores abow oatural soes. 




C'hi,(irii)i;a assulta. 






AiracUmorpha cremdata, Fb. 

Figs.1, 2 aud % egg clusteri in sdl, rttnored from flo3 and one egg enlarged. 

Figs. 4 to 9 show the deT^^mieat of the hopper (mdarged) until it attains the fully 
winged aduH stage. 

Fig. 10 A cauUfiower shoot with grass-hoppors oa it (natfiral sizes). 
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The frass is quite prominent on the leaves and the caterpillars canur Gh 
be traced easily and picked by a man walking among the plants. ' 

Prodenia Utura [“ South Indian Insects,” p. 377, tab. 19] is a serious Mr. Flettjher. 
pest of tobacco in many localities, especially in Western India and 
Madras. We have examples reared on tobacco at Nadiad, Anand, 

Surat, Rangpur, Muzaffarpur, and Pusa, but it is a polyphagous species 
which we have dealt with already under castor, maize, jute and various 
other crops. In the case of tobacco, the caterpillars may be hand- 
picked, especially when they are young and before they have dispersed. 

In Madras Prodenia Utura is very common on tobacco. Mr. Ramakiislma 

Ayyar. 

Prodenia does a good deal of damage to tobacco in Bombay also. Mr. Jhaveri. 
Plusia South Indian Insects,” pp. 392-393, fig. 259] has Mr. Fletcher, 

been recorded on tobacco in Southern India, but there is some doubt 
regarding identification and the species concerned may be P. chalcytes. 

We have, however, no record of P. chalajfe^^ on tobacco. In any case, this 
Plusia is unimportant as a pest. 

Plusia nigrisigna occurs throughout India and is a sporadic minor 
pest, cliieQy of gram. It has also been reared on tobacco at Pusa but 
is not known as a pest of tlii.s cro]>. 

Atractmiorpha crenuhUa is doscribod and figured in ‘‘ South Indian 
Insects, ’ p. 528, fig. 121, but this figure is a poor one and we have lately 
issued a coloured plate showing the complete lifehistory. The eggs 
are laid in the ground in a mass, and the young hoppers feed on the 
leaves until they arc full-grown. Afractomorpha crenulafa is widely 
distributed in India aiul is chiefly a pest of voung plants, attacking, 
besides tobacco, cabbages, cauliflower and various other plants. Tobacco 
in its later stages of growth is not exempt from attack, liowever, and 
the grass- iioppors, both immature and adult, may be seen commonly 
on the plants, eating patches out of the leaves. In the rase of a crop 
such as tobacco it is comparativelv easv tn catch the hoppers either 
by hand or in simdl nets. 

The seed- capsules of tobacco are damaged by 

Heliothis assulta. 

II(’hoflns obsohia. 

Ngsius { iicoi^'piiot us. 

OallobcUcus crassirorn is. 

fhholhis assuha has just been considered as a loaf- eating pest, but 

caterpillars sometimes bore in the scod-capsulos also and may do 
damage in this way. If tliey are picked systematically from the leaves, 

damage will be reduced. 
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HeJiothis ohsokia also bores at times in the capsules. Hand-piekif^g 
is the only remedy. 

Nysius inconsjucuu^^ is supposed to occur on tobacco and N. nri,u,r 
has been recorded in Indian Insect Life/’ p. 687, as found on tobacco 
abundantly, but we do not seem to have any exact records and the 
identitication of these bugs appears to require revision. 

GallobeJicus cra^sicornis ['‘South Indian Insects,” pp. 4bO-49| 
fig. 377] is found commonly, at times abundantly, on the tender shoofs 
and fiower-beads ai d seod-ea[}Sules of tobacco and is a minor pest 
throughout India. The adults are fairly active arid are })r(ibablv 
best dealt with by catching in haiuLnets and shaking the ulFected 
plants over pans of oil and water. 

The stems of tobacco plants are damaged by the caterpillar of 
Phthorimaa hdiopn [‘‘ South Indian Insects,” pp. loi- l.jr). tab. -13] 
which bores in the .stem, causing a characteristic gall-like swelling. It 
attacks seedlings as well as grown ))lants. and is especially had on the 
second crop when this is taken after a fir.st cutting. In most districts 
this insect seems to be a minor pest, sporadically serious, but in Western 
India it is apparently a major pest. It occurs throughout the Flain? 
of India and in Ceylon, hut we have no record.s from North-Western 
India. Our records are from Hanguranketa (Ceylon). Coimbatore, 
Shevarov Hills, Hagari, Penukonda (.Anantapur District). Tliarsa, 
Cujarat. Anand District, Pusa and Rangpur. As regards control, this 
is best effected by removal and burning of all attacked plants in 
nurseries and by careful cleaning up of all stumps and stray ]dants after 
harvest. In some districts the cultivators .slit up the gall with a diaip 
knife to kill the caterpillar. 

In North tiujarat, Phtkorimaa fu'Uopa is very common. The cater- 
pillars are first noted in the sccd-heds. This insect never kills (he plant 
whose growth only is checked, I have .seen plants, containing as many 
as fifteen caterpillars, hut not killed. As regards control, the jdoughmg 
of the fields after harvest, with removal of all stubble, is found useful 
in the Kaira District, N. (.iujarat, 

Schizrxlndyhis wonsiro.^us [” South Indian Insert.s,” {>p. o33 
fig. 127] was consiflered umler indigo. It does damage to (idmcccat 
times but only casually and imudentally to its burrowing in 

ground . ^ 

Sucking insect.s fouml on tobacco, otlior than the hugs found nil t c 
shoot.s and already mentioned, am few in number, but Aphids occasiou- 
ally occur in .some n umber h and may he minor pests. 

Aphids are very had on tobacco in Tan] ore and Coimbatore. 
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Opium Poppy {Papaver somnijei'um). 

The cultivation of the Opium Poppy is now very much restricted Mr. Fletcher, 
and there seems to be little on record regarding the pests which attack 
this plant. On my list I have the following insects 
Heliothis obsokta, 

Euxoa sjjinilera. 

A(jrotis ?ipsilon. 
pmhnia htura, 

Tanyjneciifi indkits. 

Atmetonychus pereyrinus. 

Ckrotogonus spp. 

Thrips. 

Ueliofhis ohsokla has been recorded as attacking poppy heads in 
the United Provinces. If in numbers tliis insect would be likely to 
do considerable damage and ^vould be difficult to check e.xcept by hand- 
collection of the larvcc and anyway the heads attacked would be spoilt. 

Eif.xoa .spinilera is on my list but we do not seem to have any definite 
videuce that it attacks poppy and its status in this connection is doubt- 
al. The larva usually feeds at the roots of plants. 

iyrofis yp.SiTmi inis been recorded in ‘‘ Indian Museum Notes,’' 

ML V, p. ISl. “ doing great damage to the poppy crop in particular 
ocalities 'iii tiie Shahaliad District." We have one of these original 
lhahabad specimens. .^0 that the identification is confirmed. Othervdse 
ve do not know A. //psdon as a pest of poppy, although it is likely to 
le so, espcciallv of vouiig plants. This species was discussed under 
aam. In a case of regular serious attacks in any areas, control could 
jirohablv he secured by the use of Andres-Maire tra|)>. 

Prodeniahfura also feetls on pi^ppy leaves but whether it is a pest 
wc do not know. If it does damage, eonrrol should aim at collection of 
egg-masses and batches of young larvie. 

Ttmamwm irJu i.,-; was fouiul on pnppv iit Kurliampur., in the United 
Pi'ovinees, hut vec do not know (d it as a piest. 

In ■■ Indnm Museum Notes.- Vol. 111. p. 12- tlu've is desoribed and 
figured an uimanied weevil wliieli was reported in December 18!11 as 
doing considerable damage to |)(.ppy plant.s in I’artabgarh and Ghazi- 
pur. Possibly thi.s was T, iudirus. 

AtiiicfonycJvdi jh^mfriiius (Marshall. oj bnhn.^ rioiiMon? 

I. pp. 112-113. fig. 371 Uyzabad, m the 

United I'rovinces, but it is not a pest as (ar as we know. It occurs from 
Bengal to the Punjab and lia.s been found on Ziviplm jumha. on potato 
leaves, and on bliindi (Hihifciis oseu/enfus). 

U 
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Chrotogonus, and doubtless other grasshoppers, attacks young poppy 
plant-s. Control by bag-netting. 

Thrips is also said to occur on poppy, especially on young plants, but 
we know nothing of the species concerned or the damage done. 

Mr. David, can vou tell us any more about Poppy Pests in the United 
Provinces ? 

In the United Provinces cutworms are bad on opium poppy. Other- 
wise we do not know of any pests. 

We do not seem to have much information about opium poppy 
pests. I will send a tieldman from Pusa to examine and collect material 
in the poppv districts of the Lnited Pnivinces. 

Ixm.-vN Hkm? {('(Utnahis suliva). 

We seem to have very little information also on pest.s of Indian Hemp. 
On mv list I have only 

Ih'liothis obsoliin. 

Pempheres aljian^. 

"Heliothis ohso’etfi has been reared in Madras on Indian Hemp. 

In Benga‘ Jlc!w(hi.'< ohsoletu is a bad pest, eating the leaves aiuleiit- 
tmg the topshouts. 

Pcmphere-s was also reared at Pusa. a few spei'imens onlv. from 

Cofinfilh'^ .'^tems. It fK'Curs i very year on wild ])lants hut doiss no danuig?. 

oblifpin al<o occurs on tin- leaves in Ihmgal. but is imt very 

common. 

In Bengal Red Spider is very bad on Indian Hemp, 'rins is the wm'^t 
pe.'it we have in lb ngal on this ]>lant. 

1 1 KN K ( '/.V I ye r) . 

I Khornsfini ajirnin 'Hind.) 

Hfiibiuii' f-Tow.s wild ill the WV.stiTti Ilinialayns from 8.0W lo H 
feet, aiuH klicvc that it i.h orowii to some extent for niedieinal purpows. 
The only pe.sts I have noted are Aphids. 

li A U V L (Acw: in fJ rab tea ) . 

BM may 1^ cn^idere I here, a« tlic bark is used to .omic c.^wt 
for tanning and it i al.so a firewood tree of some .'Viut 

distrieta. We <oiild make ^ p a long list of mseets found on buOu . 
need only note a few now. 

The IraveH arc often eaten to some extent by the mrvm o 
crotwri f“ South Indian Insects," p. 418, fig- 32.b] whose large 
cases are easily seen and hand-picked. 



veockedin'GS of the second entomoi.ogical meeting 275 


Boieis are more important, as they do more damage. We know : 
Psilovl^ra jasiuosa. 

Cwloslerm sfinatc/r. 

Sironwtkmi barhalnm, 

Psiloftm imluosi [“South Indian Insects," p. 297, fig. 140 ] is 
common in babul plantations and perhaps bores in this tr-^e. although it 
not seem to have been actually noticed a.s doing .so. Stebbing 

records the beetles of 

Ps fmlnosa as injuring the stern of bihii tree.s at Buldana by peeling of! 

spinafor ]“ South Indian Insects," p. 325. fig. 180] has 

been recorded as boring in but Stebbing I liuUan Forest Coleopt^ 

m pp 358'3fi^‘ tab. 25] records C. scabra^or (under the name saihrala) 
<and states that spimilor is probably a variety of scabnitor,, which may be 
the case. The gnibs bore in the .stem and down int(^ the roots and may 
do considerable damage. 

Slromoditm barbahnn 1“ South Indian In.sccts." pp. 321-322. fig. l/o] 
has been recorded from Poona as found on MnJ, b\it I do not know 
whether it attacks living trees. 

Of sucking insects on habk the most impmtant is a Scale -imsect, 
Amnabcoms iu<Jlius, which is abundant on habk at Coimbatore and 
sometimes occurs in such numbers as to cause the death ol the trees 
attacked. It is nttrmded lyv ibn>pfmolus and one method of 

’control is to ring the trees with a sticky mixture so to keep tlie.se 
ants awav. Thi.s Seale is para^itiml hv Fubeuona srituU [" South 
Indian Insects, " p. 381. fig. 242 and p. 199. fig. 85] and bv a .unall llv 
which is prohalily a species of CrifpbK'Jurluw and I have actually seen 
the tVmrpoHobcs standing over a Scale ami warding ol! thr attempter 
attack of one of these small parasitic Hies. ^ ^ _ 

Onfrhirhls faraiuhis Indian Insect Life." p. T3L tab. 78] is also 
common on babul and does some damage to young slioots b} thnistnig 
in its eggs and bv the sucking of the bugs ; Init how fai it is an actua 
pest is doubtful. 

We will next take the various 

CRUCIFEROUS CROPS 

which tlie first are the various species of 

Mustai^ds (RrnsjK'u juncea. 

,, dichotomn, 

„ campe^tns). 
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Leaf-eating insects on mustards include': 

Atkalia proxima, 

Athalia ieucostoma. 

Plu’ella mmdrimn}!<. 

Crocidohm in Irtyiohd js. 

IlelJida umJalis. 

Flea Beetles. 

Athdia proxima [Entomological Memoirs, \ol. I, pp. 357-370^ 
tab. 20] occurs in the Plains of India north of a line from Honikv to 
Calcutta and also in the liill Districts of Southern India. In Jiihar it 
occurs onlv m the winter months but in Bombay it is found during the 
Soiith-We>t Monsoon. 13ie life-liistorv and liabits are fully described 
in the Memoir and tlie only additional facts are that the para.>]tes bred 
from J. proxim have since been identified and de.'^-nbed in tlie 
oj India volume on Icluieumoimhe as Exai nAas papnlans |/. r.. pp. :3:]0- 
331. ti'n 1*3 j. A- pi'oxiind occurs regularly on mustards but does cotu- 
paiatively little damage. m> that no control measures have la'eii ivipiired. 

Athidia Inarnshiir'ii occurs in the Kohat \.iilc\. in tin Xoith-Wiit 
Frontier Ihovince. where I olUatiied adults in Mav I'.db tlving in a lield 
of mustard. 

Pbd^lh war>ii,jn-nni< T S<iuth In-iian Ins.M-ts." p. Hit. lb. :110J 
(X'curs comumiilv on mustard, tlie cat^upillar eating lu>les in the leaves. 
Wlum on the liMV.‘> it is unimportant, but the caterpillars abo him the 
puds, when it mav do damage. 

Cron, him, an hu;,<nln |S r., |,. |:!7. fi-. :5i:i] tlin.u-li.mt India, 

liuriii.i and ( Vilon. iHUallv a,> a iiiiimr |«-t wia-ii oi, tin- li'.nas. hut 
,„ ra.-iuiw!S,- -‘rMUi-. til.' ivh.'d,. |,lai,t. Tin- lih' lM4..rv « 

.diowii ill a ruh.iir. .! |d.iti' i.-,-ui'ci hi'.t vi'ar, W.' liav.’ s|,.>rini.'n' rniml 
on liiU4ard from S 111 ... 1 . I’llsa and l,vall|.nr. Tin' natmi.illar ak. lii>m> 
tin' jiiid', will'll It d.’.-' .-'Tioii.i daman.', ('..ntr.il .'In.iihi iin'linh' d'‘>tiiu^ 
tioii'.if wnldi.'.l (...rtioiH of (list att.mk.'il lilaiif- tiin.'llinr with |•p^lvlll.? 
with .tomai h IM.I'OII, It dmiild In' t.ik.'ii in haini .'ailv in'f.il'.' th.' |»'m 
are foriiie^l. 

Ihllnh uMn |/. m. pii. IdT-l.'iK, lin. Hi 1 j ...■. iim t!iroiit!li""' I'''''''’ 
IJurina ami Cnvloti as a inimir |ii'st of iiiii-tafd.s. "''''’'‘''''‘'y'’':'"! 
to young leavi'-^, we[d)tug the.se over and killing them l)a< '• ^ 

lion of finsl-iittank.'.l |ilaiit.s sni'lHS Hi'' "Uv I'la.'linal rolitrol 

Uea Ilnctl.'S occur on ninaljiril.s and may Im Phuhm 
6c(;ni to have im .s|ii'cinii'n.s ilnlinitnly Identified. I'ontro !>.' ^ 

in hand-nets or hae-iiets when the state of tlie eroii perniiC. 




Croeiiohmia UnottMt, ZeU. (Figs. 2—5.) 

Fig. 1 ifa«w»anegg>mMionamQst*idlea{; 

Fig. 2 the hurra (magiufied) ; 

F%. 3 the coo(K» (magnified) ; 

Fig. 4 the pup* taken oat of the ooeo<m, and 
Fig. 5 the moth ae seen flying. 


HfUnh ufMis, F. 6— i(?.) 

fig. fi » an affected knol-koht shoving how egga are takk how the eater pilUry (Inma^'p 
the leaves and how they bore into the stem, the places where the eaterpillarii hnv>> 
bored being indicated hy masses of webbod up excreta thrown out * 

Fig. 7 is a single egg magnified : 

Fig. 8 ia the grovn-np eaierpitlar (magnifled) ; 

iig. ft the moUi aa wen fliylagt tad 

Fig. 10 is the same while it fcafei {both magnified). 

Figoiee in oaUhie sb0» ^ Bitofhl mes, 







Bagrada 'pida, Fb, 

Fig. I, Egg» one freshly bid and the other (reddish) about to liateh (both magnified); 
i'iga- 2-5, Nympiw in di/ferent inatars (raagnillcvi) ; 

Fig. 6, Adult bug (magnified). 

Fig. 7, A cauliflower leaf with nympho and adults (lUignilie i). 

Figures in outline show the natural sIkos. 
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Sucking insects found on mustards include :~ 

Bdfjrdda 'pictd. 

Eurj/denia pulch urn. 

Aphis brassiae, 

Bagrada picta is described and figured in “ South Indian Insects/' 
p. 473, tab. 2, fig. 10 and we have since issued a plate showing its life- 
history. It is widely distributed throughout India and sometimes 
occurs in large numbers on mustards when growii as field crops. Damage 
is done cliicfiy in the later stages of growth of the plant, by which time 
the bugs have multiplied into large numbers, wliioh are seen massed 
especially on the seech pods. ( 'outrol, when the bugs are in large numbers, 
is not easy, as the bugs are active and the adults readily take to 
wing. They may be* eollected in handuiets and the immature stages 
shaken into pans of oil and water. 

EunjdeifW pukhnaa [ Fotnui oj Indid. Rhpnchofd, VoL I, pp. 

190-191. fig. 114] occurs in As.sam and Ihinna and has been reported 
to attack mustard in Burma. It is probably similar to Bogmh picta 
in habits and control metliods will be the .same. 

Eiirpdenm pnlchi'fim is a bad })est of mustard in the Hill Districts of Shroff. 
Biu'ina. 

Aphis hivssica is a serious post of mustards throughout India. Its Mr. Fletcher, 
abundance is often reported as correlated with dull weather and 
possibly this is so and due to the fact that its natural enemies, chiefly 
Coceiiiellids, Ijecomo inactive in dull. ^Yet or eedd weather. I have already 
called your attention, under the heading of reheat to the importance of 
the increa.^e of these prc'dators on the Aphids on mustards. As regards 
means of control, other than bv natural enemies. I do not see that much 
is possible on a fie hi -scale. 

Against Aphids on mustards the most important thing to do is to keep Mr. Ghosh, 
up the vigour of the plants. A’igorous plant.'^ have been observed to 
escape the ba<l etieets due to uttaek In' Apliids as well as by Crocidolomia 
when adjacent less vigorous plants were badly aftaeked. 

dlie seed-pods of mustards are attaekt'd I>y Cro^ uloiornid hinoiaJis and Mi. Flctchtf. 
Bb/tel (( indriPijH^ihHs. both of which we noticed as eating the leaves also, 
ihe main damage, however, is done to the pods and this may be serious 
esjieciaiiy in the case (d i'tociJolouiid which also attacks the {lowers. 

The only means (d ehcckmg this seems to lie in prompt measures in com- 
bating the caterpillars as soon as they are noticed on the crop *. if they 
can bo checked whi’st still on the leaves, there is less likelihood of their 
present in destructivt' mjn)bers when the pods are formed latex 
Varieties which flower late, so that tlv* pods are formed late, are 
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more liable to attack than early-flowering mustards, because Crociio’^ 
hmia is likel}' to be present in larger numbers later in the season. 

Cabbage (Brassm oleracea.) 

The pests of cabbage are, generally speaking, very similar to those of 
mustard, although we have a longer list of pests on cabbage, probably 
largely due to the fact that this is a garden crop. 

Cabbage seedlings are eaten by 

Dari^lus orientalis. 
proxima. 

Chilo!ob(i acuta. 

PsjjU iodes (e)iebro,<u^ . 

Bracfnjtnjpes portetUosus (achat in us). 

Dorijhis orientaUs \ “ South Indian Insects,” p. 271, tig. Ill] 
is a common pest of seedlings in most districts, this ant attacking them 
from below-ground in the same way as a termite. Watering the phiiits 
with Crude Oil Emulsion or similar deterrent will ward otf such arnick 
temporarily. 

Athalia proximn f Entoin(iloj.:icaI Meirii>irs, Vol. I, pp. IlnT-^Tl. tab. 
20] occurs on the leaves, wliioli are eaten by the larva. Dustin:: rbt' 
plants with kerosinized ashes is usually etTectiv»' in rheckirm ami awn- 
ing attack. 

ChiloJofyi acuta [“ tSouth Indian 1 insects,” p, g.St, tiu. liilj has been 
reported from Paclimarhi a.s injuring cabliage seedlings in the ;^rub stiViej 
Watering with Crude Oil Emulninn or other deterrent and sean^b in the 
soil around the plants are indicated as eontrol meastircs. 

Psplliodci tenchrosus i,s a s/nall Malticine ))eetle which was repoitol 
from Jeolikote and Ehim Tal as doing extensive damage to s«*eflli]ig 
cabbages. Sprinkling the plants with kert)sinized ashes sliouhl keep 
away pests of thi.s sort. 

Brack ijtrppcsi portcnUmis (achatinm) |“ South Indian Insets {>• 
53fl, tig. 4,30] is widely distributed in Bengal and Bihar and damages 
cabbage .seedlings after transplantation. In the case of garden cultua* 
tion, such as cabbages, the best means of cmitrol is to hunt down nnJ 
kill these crickets in tfieir burrows, which are u.sually easy to n 
e.specially in the evening w'hen t[i“ crickets emerge. They nia} ' 
flfHsIetl out with a little water and killed <jr, if a burrow i.s found occupie -> 
a little petrol may be [loured in and the earth stamped down. 
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The leaves of well grown cabbage plants are eaten by 
Athalia froxima. 

Pieris brassicce. 

„ canidia, 

Agrotis ypsilon. 

Prodenia litura. 

Plusia oTickalceu. 

Crocidolomia hinolalis. 

Hellula undalis. 

Plulella macuUpennis. 

Momlepta signata. 

Pkyllotreta chotanim. 

Flea beetles. 

Tanymecus circu mdaius, 

Athalia proxima was considered under seedlings. It also occurs on 
the leaves of grown plants but does little damage to these as a rule. 

Pieris brassiae is a bad pest in most parts of Northern India. It is 
foimd all along the Himalayan Hangc from C'hitral to Bhutan and the 
Hills of Assam, penetrating into the Plains in the winter months in an 
area about one hundred mil(?s wide and parallel with the hills, straggling 
as far south as Cuttack. At Pmsa, as 1 told you tlie other dav. adults 
appear regularly every year about hst Febrinir}' and two or three 
broods occur in February and March, the Imtterilies all disappearing 
about the end of April. At Peshawar the butterflies appear in October 
and are on the wing and breed until about the end of May. AVe have- 
examples from Bhagalpur. Pusa. Lvallpur. Akalgarh (Punjab), Peshawar, 
Ahhottabad and Shiltong. It i.s a serious pest of cabbage. The life- 
history is de.scribed in the Aijricnlfural Juurnal oj India for January 
1912 and again in EufomoJoijicai Menmrs. Vol, V. pp. 20-26. Control is 
comparatively easy if d\ie precautions are taken, as the egg-masses and 
batch e.s of young gregarious larva: are easllv seen and collected ; if the 
larvre are left until thev .scatter, control becomes more ddhcult and 
the damage done is also greater. 

Piens camdia occurs commonly in the Hill Districts throughout 
India and Burma. The caterpillar is said to diunage cabbages at 
May my 0 , in Upper Burnia> hut the record requires coidinnation. 

Agrotis ypsilon occurs fairlv commonly on calibages and does consi- 
derable dauiage when it does occur hv boring int() the head and often 
spoiling the whole plant for food, it also attacks seedlings as a 
regular cut- worm, when it can bo grulibed out of the adjacent soil. M heii 
^iiside the grown head, howovor, it rests there and does not go into the 



280 I’KOCEEDLNGS OF THE SECmo E*\TOMOLOGICAL MEETING 


soil in the daytime and the only tiling to do is to extract it, if possible 
before much damage has been done. 

Prodenia litura [“ South Indian Insects,” p. 377, tab. 19] attacks 
cabbages as it does practically all low-growing plants, but is not much 
of a pest, eating only the outer leaves. 

Plusia orichakea is described and llgured in “ South Indian Insects” 
pp. 393-394, fig. 260, and we have since issued a coloured ])late sh()\vin<r 
the life-history. It is common throughout India and the caterpillar is 
often found on cabbage, but it is a very minor pest of this croj). 

Crocidolomia hifiotdlis [?. c.. p. 137, fig. 313] occurs cumnumlv on 
cabbage but is chiefiy a pest of plants kept for seed. We discussed 
this under mustard ana there is no more to add, but control on u 
crop such as cabbage is obviously easier than on mustard. 

HeUuhi itmhdiii \ L c., pp. 437*138, tig. 314] also ocenrs as a minor 
pest of cabbages, sometimes serious. This also was discussed under 
mustard and the same remark ap[)Iies as to the last-named s|)eeies. 

PJutella macHlipennis (/. c.. j>. 4(14, fig. 340) occurs throughout the 
whole World wherever cabbages are grown bv man and is a romilar 
minor pest of this crop, eating holes in the leaves. The simplest lemedv 
in this case is to stpiash the cater|)i liars and pupie on tlie leaves. The 
caterpilla ■ also bore.s into the lioads. eatijig throtigh s(‘veral lavtu’s of 
leaf, and in this casp the leaves may lie opene<l up and the caterpillar 
squashed. 

Monolepfa sipHutfi |/.c,, ]). 310. fig. 1.7!l| (pceurs throughout India, 
iLsually as a minor pest on cabluiiie, The beigles may be (‘aught i?i liaitd- 
nets. 

Phjlhdrcta rhntnnicn is a small l)lue-l)laek llaltieitie beetle bmnd at 
Pusa in smalt numbers mi (“ahbage. It is smireidv a pest. It orcurs 
at Mandalay. 

Other I'iea-beetles. which may or may not In* Pluidnn //mssim. are 
also found commoniv. 

Tamjmf.cn-i cin:>t)Hdnhus has been found on ealdiagc at Inihoie, leit 
we do not know it a,s a [je.sr. 

OfMnm beetles wen* seen on two occasions (“ating the heaves <>f 
cabbage and cauliflower at Dacca, in lien gal. 

A yellow-striped Flea-beetle (ktufs on cabbage in the Katha District, 
Hiirrna. It is Ph>flhfMn rdfafa. 

The stems of cabliages are sometimes attacked, especially in the Hill'' 
bv Enioa m/etuw South Indian Insects,” p, 377), fig. 237). wliicli 
generally a very difficult insect to elmck. The best thing to do, in 
case of cabbages, i.s to grub out the caterpillars from the soil around the 
plants. 



proceedings of the second ENTOMOEQOICAL MmiNG 381 


A termite, Mictotetm^s olesi [anandi], has also been found attacking 
the roots and portions of stems underground of cabbages at Pusa and the 
plants attacked were apparently quite healthy. Watering with a deter- 
rent such as Crude Oil Emulsion, is indicated in such cases, 

A few^ sucking insects are found on cabbage, but the only one we need 
notice is BagT(d(i field, which we considered under mustard. On cabbage 
it usuallv occurs late in the season and is generally only a pest on 
old plants, especially those kept for seed. Catching the bugs in hand- 
nets and spraying with a contact insecticide form the most effective 
control-measures. 

In Burma Baijruda pictn attacks cabbage seedlings also and this bug Mr. Slirofl. 
is rather a seriou.s pest. 

In India, as I .said, it usually occurs rmly on old plants which are Mr, Fletcher, 
sometimes literal Iv covered with those bugs. Bufjrada jncta is distinctly 
a sporadic insect in it.s appearance ami in some years is very abundant 
in districts where it is usually scarcely noticed. It would be intere.sting 
to know the exact causes underlying sucli sporadic outbreaks. 

Cauliflower [Brnssica olerncea ennliilom). 

(auliflow'cr i.s botaiiicallv a mere cultivated variety of cabbage and 
its pests arc practically the same, so we need only run over them briefly. 

Cauliflower scedliiig.s are attacked by ; — 

Donjldii orienldlis. 

Termites. 

BwcJnjfrjipes jiorloihK'id^ [fichdtnuis). 

Chilolobd dCu((L larva, 

Psj/JJiodffi fmebroaus . 

Donjlus orioitdlbs and Termites attack the soedlmgs below the groumi 
■diid can (luly be kept uwa\' b,- deterrents. As regards Don/lm orkmlis, 
this occiU'.s every year at I’usa and of various soil insecticides ve have 
fried a'laiu.st thi.s, our experience lias Inen that tmde Oil Emulsion is 
die best. The same remark applies to toniiites. the species concerned 
at Pusa being Microkmei^ obesi (nnandi). 

Braclnifrypes jK)r((’)ifos(is was considered under cabbage and there is 
nothing special to say about it as regards cauliflower. 

The grubs of Vhiloloba acuta were reptirted from Paclunaihi as attac ' 
ing cauliflower seedlings. 

Psylliodes icnebrosus was reported as doing great damage to sect uus 
at Jeolikote in November 1909 and as having devastated a garden at 
bhim Tal at the end of February 1912. 
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Leaf-eating insects on cauliflower include 
Tieris hrassic(B, 

Plutella mnculipennu* 

Plusia signala. 

„ orichalcea, 

Crocidolomia hinotalis. 

Hellula undalis. 

Agrotis ypsilon, 

Atkalia proxima. 

Monolepta signata. 

PhyllotreUi chotafiica. 

All of these were included under cabbage and there is little to add here 
except that the larva of Hellula undalis bores the stem of caulitiower 
and that Phyllotretn chotanica occurred in large numbers at Pusa iu 
March 1910. 

In addition to the foregoing leaf- eaters, we have ; — 

Plusia ru\ 

Plusia ui has been bred at Piisa and Lahore on cauliilower and at 
Surat and Knmbhariya (Surat) on cabbage, but it is scarcely a pest. 

PhyUoln1<i I'iKata also occurs on cauliilower in tiie Katha District. 
Burma. 

The flower.s of cauliflower are attacked by A[dnds ; but these are 
scarcely pests as a rule ; and the .seed-[)()ds are attacked liv liuiiratfn iiidu 
in the same way as cabbage. 

Knol-Kohl {Rrassica oleracea caula-rapa). 

\Kohl-ral)i.] 

The only important pe.st found on kjiol-k‘>hl i.s Hellula uwiali'< uliich 
was con.sidered under inu.stard, 

Hellula undalis feeds on tlie leaves, webbing them and also Ix.rc-S 
in the root. In the cobnired plate, a kiud-Uwl is shown in figure b. which 
sliow.s how the egg.s are laid, an<l how the caterpillars wei) u[) the leaves 
and bore in the tuberous root, the entrances of their tunnels being nmrkoil 
by the masses of extruded frass. Prfunpt de.st ruction of the lir.d h)t 
of larvie i.s the onlv Cf)ntrobnietho<l. 

Ti'RNtP ilirassica up.). 

Turnip leaves are attacked by 
Afhnha prorwia. 
drtteidolam ia hinotaliH. 

Flea Beetles. 
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All these have just been considered, and there is no more to 
add These insects do not appear to be very serious pests as a rule. 
Bagrada pida also occurs on turnip in the same way as on cabbage. 


Beet-root {Beta vulgam). 

The leaves are attacked by : — 

Monolepta signata. 

Tanymecus iiidicus. 

Helluh und'alis. 

All of these have been discussed before. Tanymecus indicus was 
once found bad at Pusa and HeUula undalts bores in the roots also. 


•Suoar-Beet. 

The form of beet-root cultivated for sugar has been tried in the North- 
West Frontier Province and LajJiijgma emjm caterpillars occurred on 
the leaves in some numbers. This may prove a pe.st if the cultivation 
is extended . 

Silver Beet is prown as a fodder crop at Coimbatore. Prodeiiia, Mr. Ramaktishni 
Laphjgma and other common pests attacked this crop very badly. 


Radish (Rophanus safii'us). 

The , rests of radish arc r'crv similar to those of mustard and cabbage M'- 
Helluh midaUs. and sometimes also Cwddohww. bore in the roots, and 
on the leave.s \^'e get 


Athafia proiima. 

Diacrisia obliqua. 

Laphipimo e,rbiu(i. 

Pliisia orichahra. 

Crocidolom id hinotahs. 
lleJIuht unddUs. 

Plutcdd nutcultpcnnis, 

Mo}w!cpld sifjndta. 

Boqrado piefd. 

We have already go no over all these 
add as regards radish. 


and there is nothing special to 


Lettite {L<idm snfiro). 
The peshs noted on lettuce leaves include 

Pteris hr(issica\ 

Oxypfihs Inctuca:’. 
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Pieris hrassica} has occurred ou lettuce at Pusa rather late in the 
season, but is not a regular pest. 

Oxyptilus lactucd was reared from larva^ sent to us from Dehra Dun 
as found on lettuce. It is an uiidescribed species, in general appearance 
very like Sphenarches caffer. Whether it does any damage we do not 
know. It was only sent in once. 

Cress {Lepidium sa(icufu). 

The leaves of cress are eaten by 
Atkalia proxima. 

Crocidohmia hinotahs. 

Both of these were considered under mustard and there is no nioie 
to add regarding their occuiTeiice on cress. * 

OTHER VEGETABLES AND CONDIMENTS 
Potato {Solanum (ijbero^unt). 

Potato seedlings are attacked by 
(fOnocej>hnln)n [0 put run A s[)p. 

Ayrotis yp.sihn, 

,, c-niyrun}. 

Euxou ^f\p;tunr. 

(ioiiocephulum {(.tputruni] of varidu.s species, generally referred to 
(t. depressum, are said to eat somctHnes into the steins id older plants 
and also attack seedlings, imt the amount of damage done and its n-al 
cause seem to require further investigation. The adult lieetles sfeni to 
feed onlv on decaying vegetable matter. 

Aijrotis ypsilon occurs tlirougliout Northern India and mostiv in a 
belt of about one hundred inileH wide and parallel with tlie H^^ 1 ido\o^, 
straggling as far as Nagpur and Jessore. Apparent Iv not known in 
Western or Southern India, hut probably occurs, as it is found in I Vylmi. 
It has been reared on potato at Jubbalpiir. in tlie Central Provinces, 
and probablv occurs in most potato-growing di.stricts in Northern India, 
the larva cutting the young plant. s and eating into the stem.s of larger 
plants. Control on a large scale l)y Andres— Malre traps and in garden 
plots hv grubbing up the caterpillars. 

Ayrotis c-yiujrum occurs at .Juhhalpur, u.sually every year, as a 
of potato. Control by hand-collection of the caterpillars. 

Euxoa He.yeUm [’‘South Indian Insects/^ p. 157o, fig. 247 ] occurs 
throughout India, Burma and Cevlon, more commonly in the Hill D)S 
tricts, and is often a .serious pest of potato in the Hills. In the Slievamy 
Hills there was a very had attack on potato in H)12. Contnd by grubbing 
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tip the caterpillars is the best method as a rule. Spraying is not effective, 
as the caterpillars prefer to feed on the roots and underground portions, 
of the stems. 

Eating the leaves we find 

Plusia orichakea. 

Monolepta orientalis. 

EpUdchna 2S-})unctatu. 

,, 12 ’Stujma. 

Flea beetles. 

Afrnemychus pereyrinus. 

MtjUocerus suhlftscialua, 

Plusid onchnlccd is scarcely a pest on potato. 

Monolepki orientalis was found at Rangpnr. Otherwise we do not 
seem to know this insect. 

Epihichna 2S'panct((tn and E. dodecastujma ['“South Indian Insects. " 
p '29*2. tab. b] both occur commonly on potato and sometimes do con- 
sklerable dama:j<’ in the Plains, Collection hv hand of the insects in all 
.stattcs and in had case.s spraviiif; ot the affected plant.s will provide 
control. 

Flea-beetles occur commonly as minor pests, occasionally serious, 
but we know nothing of the .species concerned. Collection by hand- 
nets. where necessary, will provide control. 

Almdonychus pvreijrwas was found on potato at Cuttack but was 
probably a mere casual visitor and not a pest. 

Myihccrus subjasciaUis is recorded cm jiotato at Ootacamund. but 
wc do not know how far it is a pest. 

The sucking insects found on potato include . 

Xezara vi rid ala. 


Aiihid.s. .. n 

nndiila i.s liaiired in ‘'South Indian Insects, pp- iio-lg. 
Ik 3.r2. and the life-historv i.s shown in a col.iurcd plate since issuer ■ 
It iiiav hr- olisei'VOrl that the coloration of both immature .and adult 
busts is verv variable. -Vmom rM is fairlv conimoii on ))otato. 
iisuallv oceurrinst as a minor pe.st. The buses ma\ bo colkcti in 


nets 


Aphids are nf common occurrence on the leaves and stinrs and co 
siderable damage rmiv be done at tiine.<. but control on a held scale u 
rather a matter for natural predators. 

The root.s and tubers are attacked by 


Dorylns orientalis, 
,, hbiatus. 



286 rROCi-:EOi>'Gs of the iSECoxo entomological meeting 


Donjlus orietUalU [‘* South Indian Insects,” p. 274, 6*?. Ill] occurg 
in most parts of India and occasionally attacks the underground portions 
of potato plants. Watering with a deterrent, such as Crude Oil Einuk 
sion, will drive them away temporarily. 

Dorylus is very bad on potato in Assam. The ants bore the tubers 
and cut the roots. 

Dorylus labiatus has been reported from Coorg as attacking potato 
in the same way as D. ortentalis. 

The stems of potato are bored by 

Le ltd nodes orbonalis. 

Phthorimaa opercukUa. 

Leucimnles orbonalis was found boring ii\ top-shoots of potato at 
Poona, but this habit is very unusual. [See Entrunolngical Note 71, 
in Bulletin 59.] 

PkthorifnrFa opercukUa was found to bore into shoots in coulineineiit 
but this habit has not been noticed in tlie field in India. 

Brlxjal (Solanunimelonyena). 

Brinjal .seedlings are attacked by : — 

Solenopsis <jeminata. 

Flea-beetles. 

Unlticns minutus. 

SiAenopsis ijeminata [“South Indian Insects,” pp, 274-275, \k. 112] 
was reported as damaging brinjal seedlings in Calcutta. In such cases 
the ants could prf)bal)ly he kept away by sprinkling the plants with 
kerosinized a.shes. 

Flea-beetles and Ilalficus minutus attack seedlings in the seed-bods 
and may kill the young jdants, whnse leaves become spotted with veilmv. 
Control by hand -nets. 

Brinjal leaves are eaten by : — 

Epilachm P2‘Sliyma, 

,, 2S-punctnUi. 

Myllocerns suhinsciat us. 
hlandus. 

Laphyyma eriyua. 

Enbkmma olimem. 

Plolhein nephdfitis, 

Acherofitia styx. 

Nephopteryz minuteUa. 

PhyrAta clkntella. 

Pachyzanch bipunctalU. 

Pterophor^iS lieniyianui. 





EiAlmma oKtwcert, Wlk* 

Fig. 1 , two cluBton of egg on a leaf. 

Fig. 2, a single egg viewed from above. 

Fig. 3, a single egg viewed from aide. 

Figs. 4 and 5, full -grown oatorpillars, colour varieties. 

Fig. fi, pupa. 

Fig. 7, moth flitting on leaf. 

Fig. 8. moth with wings spread. 

Tlie brinjal shoot show.fl a leaf newly attnckwl and another leaf in an advanced stage 
of attack. 

The Bin all otitline figures indicate the natural sizos, 




rilOCJUGDiNtJS Of TJIK SKCOND KXTOMOLOGICAL MEETING 287 

phtkormm hla])si^ona. 

„ ergdsinm, 

„ operculelh. 

Orthacris sp. 

Atraclomorpha cren uhta. 

Epihchna dodecdstigma [“ South Indian Insects,*’ p. 292, tab, 6 ]aiid 
E. 28-pmctdta are always minor, often major pests, of brinjal, the larvse 
and beetles both eatin^r the leaves. The beetles may be collected by 
hand in all sta;j:es and spraying with a stomach-poison done when neces- 
sary, 

MfjUocerus suhiascktus [Marshall, Fauna of biduL CurcnUonida', 
Vol. I, pp. 3T>d4b] was found on brinjal at Saidapet, but is not a pest so 
far as we know. It was also found on ])otato at Ootacamund. 

Mijllocenis bhndus [/.c., pp. 333-334, fi^-. 101] occurred on brinjal ' 
at Lyallpur, and is recorded from Madras, Bengal, Bihar and Burma. 

It is not a pest so far as is known. 

Laphijfjina c\n(jua is not coinmon on brinjal and cannot be called a pest 
of this plant. 

EuhJemmd oimcea is described and figured in “ South Indian Insects,” 
pp. 380-381, fig. 241, and the life-historv is shown in detail in a new 
coloured plate. The caterpillar feeds inside a folded leaf which is usually 
rolled from the ti[) upward.s and the caterpillar feeds on the leaf-substance 
of the roll in which it is contained. Pupation takes place inside the rolled 
leaf, which is discoloured and thus conspicuous, This insect is a minor 
pest as a rule, but occasionally very destructive. The affected, rolled 
leaves should be band-picked and burnt, and, in ^Vtlleru India, all dry 
and old leaves should be burnt in the winter months. The caterpillar 
does not bore into slioots as stated in Indian Insect Pests, p. 130. 

PlotJma nephefotis is an mipublished manuscript name of a Sarro- 
tliripine Noctuid which is a minor pest of brinjal on which it has been 
reared at ('alieiit. Coimbatore, Tiruvalluv. and Melrosepiiram (Madras), 
Nagpur and Pusa, and at Hagari (Bellaiy District] on Soknuiii xanlho- 
curpunu a wild solanacoous plant. This is evidently the same insect as 
that described in ‘‘South Indian Insects.*' p. 383. hg. 246. as the Brinjal 
Sarrothripinc.” The caterpillar attributed to tliis species in ‘‘ Indian 
Insect Life,” p. 449, is probablv the larva of huhhwna oUeacea ; the 
caterpillar of the present insect is hairy and yellow and lives exposed on 
the leaves. 

Acherontk shjx [“ 8outh Indian Insects,’’ p. 402, tab. 24] is common 
throughout the Plains of India and Burma as a minor pest of brinjal. 
^he large caterpillars may be hand-picked, 



2 88 I’KOCEEDIXGS OF TUE SECOND ENTOMOLOGICAL MEETING 


^seplio'ptenjx mnutdlci was reared at Pusa in small numbers in August 
and September 1912 from caterpillars on brinjal leaves, but did not occur 
as a pest. It is recorded from South India, Ceylon and Burma. 

Pkijciia Qlientella is recorded from Calcutta, Bombay and Ceylon. It 
has been reared at Pusa from larva? rolling brinjal leaves, but has not 
occurred as a pest. 

Pachjzanch hiininctalis ((mrotalU) occurs throughout India (except 
North-West) and Ceylon. It has been bred at Pusa on Altemanthm 
sessiUs and on croton, and at Coimbatore on brinjal and in brinjal shoot.?. 
It does not seem to have been noted as attacking any crop-[)lant except 
at Coimbatore. South Indian Insects,” pp. 440- Ul, Hg. 317.] 

Pterophi^rus lienujKiHus [“ South Indian Insects, p. 44o, fig. .322] 
occurs throimhout India, Burma and Ceylon, It has betm reared on 
brinjal at Conubatore and in the Godavari delta but is scaicelN a pest. 

PhthorifiKVd has been reared at Coimbatore, Saidapetand 

NaLfpur from larvnv boring and feeding in tlower-biuls of brinjal. Pro- 
bably widely distributed in the Plains of India as a minor [>cst of biiiijid. 
It is also reported to bore into the fruits in Nagpur. 

It bores into the tlower-buds and is a bad [jcst of brinjal in the la^t 
sea.son in the Central Provinces. 

PJilhont/itffi bhipshioHti is bad in l)rinjal Inids in Madias al^o. 

We have searched for it at Pu.sa i>ut without succes.s so far. so it is 
evidently not inucli of a pest in Bihar. 

Phfhorimo.'i however, is another species which we ha\e found 

at Pusa, where the caterj>i liars mine brinjal leaves in I*el)ruaj\ tiinl 
March. It sfarcely a pest and probably widely distributed in the 
Plains of India. 

Phfhortmfnt opnrMhi was found at Dhaiwor tnining brinjal leaves, 
U' related in Kntoinological Note 77, in Bulletin o9. 

(Jfthnrri.s ■>[). j" South Indian Injects, p. .j 27, tig. 4-tij otMii m 
Soiitliern India as a minor p‘'’'t of brinjal leaves, 

Atrarfomorpha rrftnibtld j). o'i'S, fig. 421] a!>o occui> on biinj^ 
as a minor pe>t, it rnay be hand-picked. 

The buds of bnnjal are attacked by Phthonnutn 
iiavc jiHt ami also by (/.r.. pj). 2^ I -2 on lig- -I* 

The fruits are bored bv |/.c.. p. Idh, tab. •>! , tu 

. 0 - 9 j. who-,e cater [ullar bore, in tin- fruits as a rule but is also found hi nc 
shoc^ts. It i.s widely distributed thrf>ughout our limits and is a \ 
pest. Collection and destruction ai attacked .shoots and fruits senii 
Ije the only remerly. lie, sides brinjal, L. orIxnutliH has bttu ou 
Sola f 01 m mnfhor/irpam, a wibl [)lant, and in Sohnum " 
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used as a vegetable in Southern India tbp fr,,,'!. u ■ 

and water and then dried in the sun. ' ®slt 

ftrliJi, p, fmTfrst’tpHf S'f 

Sucking insects on brinjal include :— 

Aspongopus janys. 

Aiioplocnemis phasiana. 

(I rent ins echinus. 

Aphids. 

Pkenococcus insoJifus. 

Aspo,igopus jam,. [“ South Indian Insects," pp 470 477 fi„ ,-n. 

|s common throngliout the Plains and is sometinL a mumr pesfof 
brinjal. The bugs may easilv be hand-picked 

^ Amplomemh phasiom, [I,,, pp. 477-478, fig. 360] sometimes occurs 
m .some number.s on brinjal but is scarcely a pest 
Collection by hand Is the obvious remedy 

P ams and ,s .sometimes a .serious pest of bnnjal, the leaves^ftacked 
yning yellow, drying up and falling off the plant. In garden areas 
SFaying with a contact in.secticide can be done. 

Aphids are sometimes had on bnnjal but we do not know ivbat is the 
species concerned. 

-Aphids are very bad on lirinjal leaves in North Gujarat. Mr. Jhaveri. 

hriid "le'o/iPw, a Scale-insect, occurs in Southern India on Mr. Fletcher, 

lookswli'lle" M that this 

I fienococcux is very bad on brinjal at Coimbatore. 

Tomato {Lgropcrsicum t '^rulcntuni). 

Tomato leaves are eaten by 
Prodeniu Hiura. 

^PiMinn^JSimulaiu. 

I2-stigtnn. 

The i\\^ occasionally occurs lint is not a usual or serious pest. 

Wo 1 ? •'^P^^cies of LpiJachna are sometimes bad on tomato leaves, 

TheV 

^^Uothi occasionally bored by the caterpillar of 

® 0 so eta but this is not a serious pest of tomato as a rule. 


Mr. Ramakrishna 
Ayyar, 


Mr. Fletcher. 
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Euzophera perticella bores in the stems at times but only seems to 
have been noticed doing this in Bombay. 

Euzophera peTticella occurs in tomato stems in Surat. 

Collection and destruction of attacked stems is the only thing to do. 

Sucking insects on tomato include Mites and Mealy-bugs, the latter 
being genera 11 v Pseudococcus {Dactyhpius) virgatus and being sometimes 
rather bad. 

Mealv-bugs occur on tomato at Coimbatore. 

Chillies {Capsicum spp.). 

Chilli seedlings are sometimes attacked by Bruch gtrijpes porieutosm 
{achatinus) which we have already considered several times. 

Brachyinjpes was found cutting the young plants. It was bad at 
Dacca. 

The leaves are eaten by Monolepta signata and Laphggjna exuiua but 
these are not important pests of this plant. 

Boring in the stem one finds Euzophera ])erticcUa [see under brinjal] 
but it is not serious as a pest of chillies. 

The fruits of chillies are occasionally attacked by fruit-flies and 
Chfftodacus ferrugiueus dorsalis was bred from ('apsicum fruiescnis at 
Mandalav and from Arnerican chillies at Mayniyo. This fly, however, 
has not been noticed as a pest. 

At Nacrpur chilli fruits are malformed by a Chalcidid wdiich causes 
a gall. The damage done is cousiderabl<‘. 

We do not know about that anrl would like to see it if it occurs again. 

Sucking insects on chilli plants include 
Lygams pnndurns. 

Jassids. 

Aphids. 

Thrips. 

Lygms pandurus [‘SSouth Indian Insects,'' p. 181, fig. 3C5] occurs 
commonlv on the plants but is not known to be a pest. 

Jassids sometimes occur in nimib(Ts and do some damage, but we 
do not know the species concerned. They might be collected in bag 
or hand-nets. 

Jassids are found on chillies in Berar. 

Aphids and Thrips also occur but are very minor pests as a rule. 

Theroots are attacked by termites which sometimes do a good deal 
of damage. Only general control methods seem to be applicable. 





Herte cmwdvuli Unn, 

Fig. 1. Young oftterpilUrs on leaves ; 

Fig. 2. A nearly full-grown caterpillar ; 

Fig, 3. Pupa in its underground chain her ; 

Fig. 4. Moth in repose ; 

Fig. 5. Moth with wings outspre.id. 
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Sweet Potato {Ipomm batatas). 

The leaves of Sweet Potato are attacked by a good many iosecte 
but few of these are of any real importance. We find : — 

Euehromia ]}ohjmena. 

Diacrisia obliqua, 

Estigmene lactinea. 

Prodenia Utura. 

Catepkia inguieta. 

Herse convolvulL 
A spidomorph a m iliaris. 

3 , indim. 

Pilemostom a (ril ineata . 

Metriona variiots. 

„ circumdata. 

Coptocpchi sp. 

Cassid. 

Oncocephala tubercuhta. 

Bios jf ms asellus, 

Mglhcef as sabu los us. 

Emdironiia pohjuima lias' been found in Travancore as an occasional 
minor pest, as related in Entomological Note 61 in Bulletin 59. 

Diacrisia ohiiqmi occasionally occurs in districts where it is common. 
There is nothing special to say about it, 

Estigmeae htcfinca occasionally occurs but is scarcely a pest. 

ProdcHiu lilara occasionally occurs on sweet potato but is of little 
importance as a pest. 

Catepkia inqaicta has been found in small numbers on the Ieave.s 
and is sporadically a minor pest in North Bihar. It has also boon reared 
at Pusa on young sugarcane. We have also moths from Myingyan, in 
Upper Burma, from Coimbatore and Siruguppa (Bellary District), 

Herse eoriroJvali is common and may be looked on as a minor pest, 
although it does not do much damage as a rule. The caterpillars may be 
hand-picked. 

Aspidomorpha miliaris [‘'South Indian Insects/' jip. 316-317, fig. 
168] has a wide distribution in Soiiih-Easten Asia, having been recorded, 
ftom the Malay Peninsula, Pbilipjiines, Sunda Islands, New Guinea 
India, Yunnan and Tonkin. It is common throughout India and does a 
little damage at times by the larvaj ft'cding on the loaves, but it is scarcely 
a pest. It also keeds on wild species of Ipmaa. Cassidocida aspido- 
^norphre, Crawf,, was reared from larva' of A. inihoas at Bangalore. 

x2 
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Aspidomorplia indica seems to be widely distributed througbout 
India and Burma and has been reared on sweet potato at Moulmein 
and Pusa. It is scarcely a pest. 

Pilemostma trUineata we have from Tatkon (Burma), Lebong, 
Masuri, Chapra and Pusa. At Tatkon it was found on sweet potato 
and has been bred on this at Pusa. It is an occasional minor pest. 

Metriona varians has been reared at Pusa on sweet potato and has 
also been found on Ipomcea sp. at Bulsar (Bombay). It is scarcely a 
pest. 

Metriona circumdata has been reared on sweet potato at Pusa and we 
have it also from Chapra, Dacca and Surat. It is scarcely a pest. 

Coptoajch sp. [‘' South Indian Insects,” p. 317, fig. 169] occur. s in 
Madras on sweet- potato but is scarcely a pest. 

Another Cassid, unidentified as yet, was found on sweet potato at 
Monlmoin. 

Oncociplmla tnberculata has been reared on sweet potato 

at Pusa and Coimbatore and we have it also from Bulsar (Bombay). 
It is not a pest. 

Bhsyras aseJbfs [Mar.shall, Fauna oj Indio. CurcuUo)fida\ I, :>3] 
has been found at Pusa in small numbers on sweet potato, but is not r. 
pest. 

Myllocerin^) sabuJosits [/.r., p. 336] has uiso been found on sweet potato 
at Pusa but seems to be a mere casual visitor. 

The stems of sweet potato are attacked by : — 

Gonocrphalayu sp. 

Ofoph isa fmoHloinoi^al is , 

Cylos jorniirorius. 

A small apecies of (ronoa^pfudinn wa.s found at Moulmein in September 
1914 on the sod arfuind sweet potato plants whose stems were found 
dead or dying, evidently as the result of some insect attack. Tlie 
beetles were not actually noticed to eat the stem.s bnt the circuin.stauees 
were decidedly .sii.spicious. 

()mp}iisa (inaHtonmoln^ is Included \i\ South Indian Insects, pi>- 
4.39- Ml), fig. 310, as a [)oiential pest of sweet potato. It is romnioti 
in India, the larva boring in .sterns of wild Iponara. but lias not yet 
actually been foiuid on sweet potato. I e.xpect, however, that it wilt 
occur. 

Cyks jormicarhis borers in the shoots but we will take it under tubers. 

The, tubers of sweet potato are attacked l>y : — 

Cylas jarmicariiM. 

MeUmn coniofnlis. 
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Cyhs jormiccnus [‘'South Indian Insects,” pp. 334-335, tab. 12] is 
common throughout moat parts of India and we have it from Peradeniya 
(Ceylon), Coimbatore, Manjri (Bombay), Poona, Surat, Damoh (Central 
Provinces), and Pusa, but we have no examples from Burma, Assam 
or the United Provinces or northwards of that. Outside of India 
it is known from the Seychelles, Madagascar, Java, Philippines, Bouru, 

Hawaii, China, North Australia, Southern United States, Antilles and 
Guiana. It is probably an endemic Indian species which has been spread 
artificially with sweet potato tubers. 

So far as we are concerned, it is by far the worst pest of sweet potato 
and does very serious damage, (’ontrol is very difficult, one point 
about it being that the attack is often not noticeable until the damage 
has been done and the beetles are seen emerged and resting on the leaves. 

The beetles arc attracted to light and some may be caught by iight- 
tiaps but this is not effective as a control. Some beetles may also be 
caught in hand-net.s or bag- nets swept over the foliage, but thi.s again is 
not effective and, by the time that large numbers of beetles are caught 
in this way, it generally means that they have emerged from the tubers 
and that the damage lias been done. The planting of deep-rooting 
varieties has also lieen suggested, bnt the eggs may lie laid in the stems 
in wliich case the gnibs are able to bore down into the tubers even 
when tliese arc well Ixffjw tlie ground. We do not know of aiiv immune 
varieties of sweet potato. The best thing to do seems to be to keep a 
sharp look-out for the appearance of the first adult beetles in the foliage 
and to harvest the crop as soon as po.ssible thereafter. When the crop 
is (lug, infe.sted tiiber.s should not l>e thrown away, as is often done, but 
should be l)ojled and. if not too badly infested, may be fed to cattle. 

Probably it feeds also on wild species of Iptmaa but we have no records 
of .such foodplants ; if this is the case, such wild fpomm should be 
destroyed as far as possible in areas wliere sweet jiotato is grown. 

By harvesting early, it has been found that damage is reduced, and, Kj, Qhoslu 
indeed, practically avoitbHl. 

Metnsiff oniiotahs was bnind as a pest at Piusa in March 1907. the BIr, Fletobtf. 
la r Vie boring into tin' tul)ers Ix'huv-ground. It lias not since been noted 
to do daniag(' although moths were caught in July 1910 and March 
1917). Tliis H[)(X‘ies i.s figured in Indian Insect Life, tab, 52. tigs. 

LL It lias been recorded from Tibet, Kashmir. Simla. Ferozepur 
and Pusa, hut i.s a]>parcntly not a (‘(uniuon insect as a rule. 

Slicking insects found on sweet }Kitato include : — 

(rri!p(f)sf( fhu.< S( rr 
flail ifi(s aniiutus. 
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Grapostethus servtis [‘'South Indian Insects,” p. 482, fig. 366] is 
common on sweet potato throughout India but is probably not a pest. 
It sometimes occurs in numbers and may be collected in nets. 

Halticus minuius is a small Capsid bug, in appearance very similar 
to a Flea-beetle. When at Moulmein in September 1914 I found this 
in large numbers on sweet potato, and it was undoubtedly a pest, the 
leaves being spotted with punctures. It is probably common in most 
districts but that is the only occasion on which it seems to have been 
noticed in any numbers. It could be collected in hand-nets if suffix 
ciently abundant. 

Jerusalem Artichoke {HeliantJais luberosus). 

Artichoke is nearly allied to Sunflower which we took under oil- 
seeds. The leaves are eaten by : — 

Diacrisia obliqm. 

Pachnefhorus hretmghmni 

D}acnsia ohliqua occurs on artichoke much as it does on sunflower 
and the egg-masses and clusters of young larvae should be picked olT. 

Pachnephorus hretinghami has been found at Pusa but is not much 
of a pest. 

The roots of artichoke are sometimes attacked by Don/his orientnUs, 
which we have already considered several times and there is notliing 
special to say about it. 


Aspar.\gus, 

A.sparagus seems to have few pests in India, hut a Corcid bug, a 
species of Brachyteti, was sent to us recent Iv from Solan, near Simla, 
as attacking asparagu.s. In .such cases the Imgs could be collected by 
hand. 


Ginger {Zingiber ofjicindle). 

Ginger is grown principally on the Malabar Coast and in Southern 
Burma. The leaves are attacked by Udfupcs jolus [‘‘ South Indian 
Insects,” p. 420, fig. 295], which is sporadically serious a.s a pest, the 
caterpillar rolling the leaves ; when in numbers the folded leaves cou- 
taining the larvse and pup» are easily seen and the immature insects 
collected by hand. 

The stems and rhizomes of ginger are also bored by the cater pillac 
of Dichocrom punctileralis [ic., p. 433, tab. 34 1. It is not usually a 
serious pest on ginger and the only remedy is to destroy tlie attacked 
portions of the plants. 
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Calohata sp. has also been bred from decaying roots of ginger plants 
[‘^ Indian Insect Life,” p. 631, fig, 416] but it is doubtful whether it 
attacks healthy plants. 

Turmeric {Curcuma longa). 

The leaves of turmeric are eaten by : — 

Udaspes joins. 

Dincrisia obUqua. 

Udaspes joins [“ South Indian Insects,” p. 420, fig. 295] is a sporadi- 
cally serious pest of turmeric, principally in Southern India. The 
greenish caterpillar folds the leaves and pupation takes place in the 
folded leaf. In 1912 at Coimbatore about thirty per cent, of the leaves 
were folded by these caterpillars in a crop of turmeric. The folded leaves 
are easilv seen and the enclosed larvae and pupae may be collected by 
hand. 

Diacrisia obit qua occasionally attacks turmeric, chiefly in Bengal 
and Bihar. The masses of young larvae should be hand-picked before 
they have spread. 

The stem of turmeric is bored by Dichocrocis punchjerabs c.. p. 433, 
tab. 34]. which also occurs in wild turmeric. The damage done i.s not 
serious as a rule and the onlv remedy is de.striiction of the attacked 
steins. 

The rhizomes are attacked by 

Calolxfbf sp. 

Aspid iotas hartu. 

carcumw. 

CfflolHjta sp. i.s common is turmeric rhizomes but is always found 
in rotting portions and it i.s not clour whether it actually doe.s damage 
or is merely a decav-feeder. 

Aspidiohis hard} was found on turmeric rhizomes at Poona in March 
1914 and identified as A. hard} by Mr. Oreen in October 1915. A. 
harfii was deocribod o!\ vams in the ^\c.'t Indies and the Indian species 
is perliaps the next. 

Aspidioius atreutua' is an undo.'^cribed species, so named by Mr, Breen 
from specimens found at Poona [Ihnnfx??/ An/. Hfsl. Si)c. Journal. XXIIL, 
135], the rhizomes being covered witli this scale. It is possible that 
this is identical with the material formerly named as .4. hardi by Mr. 
Green. 

^fephnnids h/picus p South Indian Insects, pp. 484’4So, fig. 369] 
Is common on turmeric iti Southern India and is at times a minor pest, 
the attacked leaves, where punctured, being spotted with yellow and 
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ultimately the whole leaf assuming an unhealthy yellow tinge. Control 
is hardly required on a field scale, but, if so, a soap spray would probably 
be effective. 

Paiichcetothrifs indiciis is described in Records Indian Museum VII, 
pp. 257-260, tab., from examples collected many years ago in 
Southern India, where it was stated to have damaged turmeric. It 
does not seem to have been noticed of recent years. This is the insect 
referred to as Sutta thegulu i]i Indian Museum Notes y Vol. I, p. 109. 

Amaranthus {Amarantus spp.) 

The leaves of Amaranthus are eaten by : — 

Laphygma escigiia, 

Hymenia fascialis, 

Ereimocera impacleUa. 

Hypomeces squamosus. 

Atractomorpha crenidata, 

Laphygma exigua South Indian Insects,” pp. 378-379, fig. 210] 
occurs comiiionly on Amaranthus but is not much of a pest. 

Hymenia iascialis [l.c. pp. 131-432, fig 307] is common throughout 
India, Burma and Ceyloii. 'W'e have examples reared on Amaranthus 
at Piisa, Cuttack, Surat, and Trivandrum : at (’oimbatore on Trianfkyna 
monogyna and Silver Beet ; at Piisa on mangold wurzel leaves, on mungy 
on Coleus, and on Celosia crisfafa. at Poona on hoot, and at Mandalay 
on White Beet. It also feeds on Alfrrminfhcra. It is a minor pest on 
Amaranthus, occasionally doing serious damage in gardens. 

Ereimocera mpadella [Lc., p. Ifil, fig. 337] occurs on the topshoots 
which are webbed up bv the caterpillar. In Madras it has not been 
noted to do damage, but in Bihar plants, f^specially single plants, are 
sometimes badlv webbed up and eaten back. The webbed to[)S should 
be destroyed. 

Hypomeces sguamosys [Marshall, Fauna of India, Curculumuhv I. 
116-117, fig. 39J was found on Amarantlius at Mandalay Imt wo do not 
know' how far it is a pe.st. It does not seem to occur within our limits 
except in Burma. 

Alraclomryrphn crenulata eats the leaves but is not serious as a pest. 
We took this under tobacco. The grasshojiporH may collected by 
hand. 

The stcm.s of Amaranthus are bored by Lixus hrachyrThinns, which 
is described and figured in " South Indian Insects,” pp, 331-332, fig. 189? 
and of which we have since issued a coloured plate showing the lifchistory. 
There is not much to add to tho account already given. As a rule, 




Lixu9^^kac}iyfrhim9y Bohemaun. 


I’ig. 1. All atfectcil plant showing the characteriatk; swcllhig^ 
Fig. 2. The affected atom cut oi)cn to show the gi-ub inside j 
Fig. 3. Grub (magnified) ; 

Fig. 4. Papa (magnified) ; 

Fig. 5. The adnlt beetle (magnified) ; 

Figuree in ontlino show the natural 
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several grubs are found in one stem, which swells up and assumes a 
characteristic gall-like appearance at the point of attack ; this is 
brought out in figure 1 in the coloured plate. This weevil is a minor 
pest of cultivated forms of Amaranthus and systematic destruction of 
attacked plants is the only way to reduce damage. Lixus hrachjnhmis 
seems to be widely distributed throughout the Plains of India and 
Burma. 

Onion [Allmn ccpa). 

The leaves of onion are attacked by : — 
fjaphygnia cxiguxt. 

Agrotis ypsilon. 

Thrips. 

Aphids. 

The caterpillar.s of Luphygma p.xigm and Agroti^ ypsilot} feed on the 
leaves, hiding inside the tubular stalks, but are not common on onion 
and cannot be regarded as pests. 

Thrips occur on the flowers and are sometimes bad i]i Madras. The 
species concerned is doubtful. A Thrips occurs in Gan jam, feeding 
on the leaves wliich become sickly and yellow ; this is perhaps Helio- 
(hrips indicits, Bagnail. 

Aphid.s also occur commonly on the stems and flowens but we do not 
know the species concerned and little damage seems to be done as a 
mie. 

Gallic {Allium salivum). 

We know of no insect pests of garlic, which seems to bo shunned 
by all self-respecting insects, 

TtC.UFV VK^ICARiV^. 

Rumex vesicdriu;^ is a t'cgetable grown extensively around Poona 
for the Bombay and Poona markets. In October 1916 .Mr. Hamrao 
Kasergodc sent us from Poona some insects damaging this crop and 
they proved to bo Sfcrrhn sacraria and Hippotm cxkrio. Sfcrrha sacruria 
I'ccurs commonly throughout the Plains of India but wo have never 
before considered it as a pest ; on the present occasion the caterpillars 
occurred in largo numbers and did con.sidcrable damage, llippodon 
cAerio lurvic were also found in smaller numbers. 

Yam (Diosmea spp.) 

Tho only insect noted on yam is Acrokpia mangancutis [see Ento- 
Juoiogical Note 90, fig. 17, in Bulletin 59] and in that case it was reared 
from stored yaims. W’e do not know of any posts of growing yams. 
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COLOCASIA ANT1QU0RU.V, 

Colocasia has no serious pests. The leaves are eaten by Monolepfa 
signata, and the caterpillars of PericolUa ricini, Prodenia lifiira, and 
Ehyncolaba acteus. 

Elephant’s foot (Amorphophallus campanuhlus). 

The leaves of Elephant’s Foot are eaten by the caterpillar of Thereira 
gnoma, which has been reared on this at Pusa and Poona. At Pusa 
it is not looked on as a pest, but it is stated to do considerable damage 
at Poona. 

Arrow-root {Maranfa arundinacea). 

The young leaves of arrow-root are eaten by Atractomorpha cremdaluj 
which we de^lt with under tobacco. Otherwise we know of no [)ests. 

Carrot (Dauc^is caro(a). 

The leaves of carrot are eaten by the caterpillar of Plnsia oriehnyn, 
but this is not a pest. /b/rumseW/.? nuhila ['“ South Indian Inserts.” 
pp. 472-173, fig. 351] is also fairly common on carrot in Madrns. hut 
is not a pest. Dorj/h(S orieninlis was found attacking the tuberous 
roots at Pusa last year but this is decidedly unusual. Carrot seems 
free of any serious insect pests. 

C A s .s A V A (Manihof iff il w la). 

We know of no iirsect pest of Cassava. Mrlf»loiithid grul)s n(‘cur as 
pests in Java, and probably iii India also but have not been noticed. 

CORIANDEH (Co/ landn/rn Sfilinnn). 

Aphids are abundant on coriander at Pusa but we do not know the 
S[)ecie.s concerned. 

Fenugreek ( Tr igoneUa jo n ?/ m -gxfvcu m ) . 

[MM-Uuul] 

We have no insect pests on our list under Fenugreek. 

In North (bijarat Aphids occur on it. 

Celery {Ap in tn gra veolf’Ais ) . 

Caterpillars of Pluni/i onchcilcf^n cat the leaves of celery but are 
scarcely reckoned as pe.sts a.s a rule. They may be hand-picked when 
they occur. 
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Moringa (MonTiga fterygosfmm). 

The leaves of Moringa are eaten by the caterpillars of — 

Pericallia ricini. 

Eufterote 7mllijera. 

Noorda Uitealis. 

Pericallia ricini [“South Indian Insects,” pp. 370-371, fig. 2321 
occurs, chiefly in Madras, as a minor pest. The larvae may be hand- 
picked. 

Eupterofe moil if era [“ South Indian Insects/’ pp, 404-405, fig. 275] 
is a specific pest of Moringa in Madras, occurring sporadically in enor- 
mous numbers and defoliating the trees attacked. The caterpillars 
usuallv rest in the daytime in a mass on the tree-trunk and may then 
be burnt off with a to^ch. care being taken not to handle them or even 
to approach nearer than is necessary the trees affected, as the larval 
hairs are highly urticative. Eupterote molUjera has also been noted in 
Ceylon a.s a })e.st of Eriphrina. 

Eo*)rda hlitealis [/.c.. pp. 441-442, fig. 318] occurs throughout the 
Plains of India. Hunna and Ceylon as a very minor pest of Moringa, . 
the caterpillar attacking the leaves, shoots aiid small pods. We have 
it from Hagari {Hellary District), on Moringa, from Nagpur on “ Munga ” 

(the Santal name for Moringa), and we have moths also from Piisa 
and Mviiigvan (Upper Burma). The caterpillar folds or joins the leaves 
and sometimes does cnnsiderahle damage by feeding on the green subs- 
tance of the leaves. 

In the Central Province.s the caterpillar is found on the pods. Mr. Khare. 

Cyclopeltn .s/cr//o/m |‘‘ South Indian Insects,” p. 476. fig. 357] some- Mr. Fletcher^ 
times occurs on Moringa also, although this foodplant is not included 
in mv book. In the Southern parts of Bombay it i.s .sometimes a bad 
pest during the Bains. The bugs may be collected by hand. 

At Nagpur Baiocera rulms bores in the stems of Moringa. Mr. Khare. 

Pepper (Piper nigrum). 

Pepj>or is grown chiefly in the Hill Districts of Southern India. In Mr. Fletchen- 
Collee Districts it is often grown up the shade-trees amongst the Coffee. 

The leaves are attacked occasional! v by caterpillars of Parasa kpida 
hut this is of little account as a regular post, and the worst pests are 
Scale-insects amongst which wo know : — 

Mylikspis piperis. 

// em ich ionaspis aspid kfr(V. 

/ 1 s p id iof us destructor. 

Lecnninm marsupiaJe. 
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Mytihspis piper is South Indian Insects/’ p. 519, fig. 409] occurs 
in the Wynaad and is a local minor pest as a rule, occasionally destruc- 
tive within a limited area, a few adjacent plants being sometimes badly 
allected. In such a case, spraying or destruction of badly affected 
plants is indicated to check spread. 

Hemichionaspis aspidistrce is very widely distributed, having been 
recorded from France, England, India, Ceyloig Formosa, Japan, Aus- 
tralia, Brazil, and the United States on a variety of plants, including 
pepper, orange, mango, fig, Acacia and Arcca. It occurs on pepper in 
the Wynaad and on the Malabar Coast, but we do not know whether 
it is serious as a pest. 

Aspidiofus destructor [l.c,, p. 518, fig, 408] occurs throughout Southern 
India and is an occasional pest of pepper. [See under Coconut.] 

Lecanium marsupiak [Lc., p. 510, fig. 405] is a very large Scale fouiul 
on pepper in the Wynaad. I have no more to add beyond what ha.s 
been published already. 

The shoots of pepper are bored bv the larva of Laspeyresia hotiido/a, 
which was reared at Talipararnba, but we do not know it as a pest. 

At Taliparamba Halticine Chrysomelid larvaj were found boring 
the berries badly. This insect has not been identified. 

Betkl Leaf {Piper hetJe), 

Betel leaves seem to be eaten })V few insect pests. Popdlin cJdonon 
wa.s found at Coimbatore, and (dipiui inrulidaua (Tortricida-) wa.s broil 
at NaLfpur in December 1015 from caterpillars on betel leave.s, Init 
neither in.sect has [)eeti noted as a pest. 

Sucking insect:;, however, are of more importance, as pest.s and 
amoug.st these we have : — 
t'yehi pelf a siccilolia. 

Disphincius politus. 

Aletirocnnfhns (Akyrodes) nuhilnns. 

Coccida. 

Cyckfpelta siccifolia [‘' South Indian Jn.sects,” p. 470, lig. 357] is 
common in most betel-leaf-growing di.stricts and i.s a minor pest, {uo- 
bably worse in districts where Eryfhrina is used as a support for the 
betel vines. The bugs are sluggi.sh and tend to cluster together and 
so are easily collected by hand. 

Disphinctus politus \lc., p, 489, fig. 375 1 is widely distributed through' 
out India, Burma and Ceylon and has been noted as a pest of betel 
chiefly In Madras, Kanara and Biissein (Bombay), the leaves punctured 
by this bug withering and being useless for the market. The life-history 
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is briefly described in “ South Indian Insects,” and there is little to add. 

Distant gives several other foodplants in Ceylon, but it has not been 
noted on these in India. As regards control, the adult bugs may be 
caught in hand-nets, but they are active and not easy to catch. The 
immature stages may be sprayed with a soap solution. 

Akurocanthus {Aleyrodes) nuhikns [Indian Museum Notes, V, 36, 
t. 0 , figs. 7'9J was described from Backerganj and was reported to be 
doing considerable damage to betel leaves ”, but it is rather doubtful 
whether the host-plant \vas betel vine or betel-palms. Anyway, it does 
not seem to have been noticed since, 

Coccids occasionally occur on betel-leaves but we seem to have no 
definite records and scales are not serious as pests of betel-vines. 

A mealy-bug [? Pseudococcus sp.] is found a good deal on betel leaves Mr. Ratiram. 
at Raipur. 

In the Sangamnar Taluq of the Ahmednagar District, earthworms Mr, Jhaveri. 
occurred in large numbers in a betel garden on one occasion. It was 
supposed that the earthworms had eaten up all the nutritious food from 
the soil and left it very poor. Ammonium Sulphate, saltpetre, and 
common salt were tried, but no effect was noticed. 

Earthworms were also sent in on several occasions when I was at Mr. Fletcher 
Coimbatore. They were present in very large numbers in some betel 
gardens there and were supposed to be doing damage, but tlie amount 
of damage done seemed rather doubtful. The worms were probably 
in largo numbers because the soil in these gardens is kept rich and damp 
and ordinary enemies of worms are excluded. They may impoverish 
the .soil, when present in such excessive numbers, but that is a point 
which requires furtiier investigation. The usual idea about earthworms 
is that they do good. In the present case, no direct damage to the 
plants could be made out. If damage is actually done, it could pro- 
bably be met by manuring. 


Aniseed {Pmpuuilk anisum). 

Tlie only insect pests noted on Ani,seed are Aijonoscclis uuhila [‘' So\ith 
Iu<lian Insects." pp. I7il-I73, lig. XA] and A[)lmls. Both are minor 
pc.sts and control has not been applied. 

Melons .\m> Bimpkins ((h/r?/r6/Vo, (h/cw/nA’and CitruUus 

Various specie,s of melons and pumpkins are cultivated and as re- 
gards [lests it is not necessary or practicable to distinguish between 
them. 

The flowers are attacked by various Meloid beetles, which may be 
raugfit by hand or in hand-nets. 
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The leaves are eaten by : — 

Epilachm 28-puMtata. 

„ 12-8tig^na. 

Aulacophora ahdo7mnahs (^joceicolJis). 

,, atripennis (excavata). 

„ stevensi. 

PericaUia ficini. 

Plusia peponis (agramma). 

Margaroiiia {Ghjpkodes) Mica. 

Sphenarches caffer. 

Epilachna 28-punctata was discussed under brinjal. It is ronunoii 
on all pumpkins, gourds and cucurbit aceous plants generally throughout 
India and Burma and is always a minor pest occasionally doing a good 
deal of damage, the larv® and adult beetles both feeding on the leaves. 

Epilachna dodecasiigmn South Indian Insects, " jn 292, tab. (>] is 
-equally common and widely distributed and with id(mtical habits, h 
fact, the larvae of these two species have not been differentiated as 
vet. Collection by hand of the insects in all stages, and in bad cases 
spraying, will provide control. 

Aidacophora abdominaliff is described and figured in “ South Indian 
Insects, ’ p. 311, fig. 101, but the figures eopied from Hhiraki are not 
reallv of .1. abdominalis iuit of an allied .Ia[ianese in.seet. We have 
since figured the complete lifehi.story in a ih'w coloured ]>latc and I 
mav remark that it took about live vears to di.scover (li(‘ imide tif life 
of the earlv .stage.s of thi.s cornmon iris^'ct. The egg.s are laid in cracks 
and crevices in the soil and the la^v^e live underground, feeding on or 
boring into root.s. or on the surface of the ground feeding on fallen leaves. 
Pupation takes place in the srjil in a i eg i liar cocoon. So far as leaves 
are eoncerned, it is jiractieally oidy the adult beetle \shich attacks 
them ; occa.sionalIy a leaf lying (iii the ground may be eafen hv the 
larva*, but the damage .Sf) done is insignificant. Voung plants are most 
badlv attacked and the damage to grown plants is not great. a.s a rule. 
.\.s regard.s the adult beetles, control is attained hv ( 1 j sprinkling the 
leaves with kerosinizcrl ashes, (2) catching the beetli‘s in hand-nets, 
(3) if necessary, .spraying with a stomach-poison. The larva is tin- 
important as a pest of leaves but is sometimes serious when it bores 
into the roots, especially in tlie case of voung plants. In .such cases, little 
can be done beyond watering with a r repellent, and de.stroyi ng attacked 
plants, but the reduction in numbers of adults will lead to a correspond- 
ing reduction in damage done by grubs. It i.s in the adult stage that 
this insect i.s most easily checked. 




Auhcofhora ahdominaUst Fb, {fomccUUt Eust.) 

Fig. 1 shows a single egg {laagniheU) ; 

Fi^ 2 and 3‘alio'w young and fiiU-grown gnibs (magnitied) ; 

Fig. 7 shows full ‘grown grubs, natural size, feeding on a fallen decaying leaf ; 
Fig. 4 is a pupa in the pupal cell (magnified) ; 

Fig. fi k the adult beetle (magnified) i and 

Fig. 6 a beetle, natural ske, feeding on a ctummlw leaf. 

Figorei in outline show the satond saei. 









MARCARONIA (ClLYRIIODl'S) INDICA. 



Margaronia {Glifphodes) indic^t Sannd. 

Fig. 1, caterpillar on leaf (natural size). 

Figa 2 and 3, caterpillar, Kdarged, back and aide riev. 

Fig. 4, ooooon. 

Fig. 5, pupa. 

Fig& d and 7, moth, natural size and enlaiged* 
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Aulacophora atripennis [“ South Indian Insects,” p. 312, fig, 162] 
is also common practically throughout the Plains of India and Burma 
and is common on all cucurbitaceous plants, although it is usually less 
serious as a pest than A, abdominalis. The lifehistory is not kno^vn 
definitely but it is probably quite similar, as are also damage done and 
methods for control, 

Aukicophora stevensi [l.c., pp. 312-313, fig. 163] is common in Madras 
and Burma, but its distribution is more limited than that of the last 
two species. The lifehistory is probably much the same as in A. (ib- 
dotninalis and the nature of damage and means of control are the 
same, but .1. sferensi often eats flowers of gourds also. 

Pericallin ricini |/.c,, ])p. 370-371, fig. *232] is occasionally found on 
cucurbits but is not common as a rule. When it occurs in gardens, 
however, it may do damage. The young larvae should be handpicked 
before they have scattered. 

Pluiiia pepohis {({fjramm) |/,c.. p. 394, fig. 261] occurs thronghout 
India and in (Vvlon and the Andamans and i.s a minor pest of gourds. 
We have it from Pnsa on hot tie- gourd and from Coimbatore on snake- 
gcnird. The caterpillars and cocoons may be collected by hand. 

Mdnpirnnifi {(ihiplwde!>) iudica i.s described and figured in ” South 
Indian liusecls,'' jip. 13d- 136. lig. 312. and we liave .since issued a 
(‘(hnired plate showing the complete lifehistory. It is abundant throngb- 
oiit India. Ihinna and (Vvlon and is a miiior pest of pumpkins and 
cueurhits nciierallv. '[lie egi^ is laid on a leaf as a rule. The cater- 
pillar usiiallv feeds on the leaves, hut .sometimes the fruits are attacked 
alsf>. .Vs shown in the coloured plate, the caterpillar generally folds 
iij) a leaf ami lives inside the folded portion, eating away patches of 
the leaf-surface. Piqiation takes jfiace in a thin white silken cocoon 
I'ortned inside folderl leaves or occasionally in holes bored in the fruit. 
The ciiterpillar is (dten found on (he under-surfaces of leaves. The 
damaue done is usnallv stnall and control is not rci[nired but. if it has 
t(j he done, (bo caterpillars and coco()ns may be collected bv hand from 
the fol(lo<l leaves. 

The stems of pumpkins are bored by : — 

Apoimr^put prrdijcra. 

pcrolieti 

hisirio. 

Apo}i}ccipuj perii^|fr(1 [“South Indnin Insects , p, 327. tab. 11] is 
widely distributed in India and Burma. The Fusa Collection contains 
examples from Coimbatore, Jorhat. Cbapra. Pusa. and Mandalay. It 
is a minor pest of pumpkins and other cucurbitaceous plants, the larva 
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boring in the stem and the adult eating into young fruits. It has been 
bred at Pusa on pumpkin, cucumber fruit and bottle-gourd, and at 
Mandalay on pumpkin. Destruction of affected stems and collection of 
beetles when seen on the plants are the only control-measures. 

Afomecyna perotteti is apparently confined to Southern India. We 
have examples from Kanara, Madura and Pollibetta. The lifehistory 
is not known but is likely to be the same as that of A. pertigem and at 
Pollibetta I collected specimens around cucurbits. 

Apomecym histrro we seem to have only from North Bihar, our 
specimens being from Chapra. Pusa and Laheria Serai. It has been 
reared at Pusa from larvae boring stems of Tinospom cardilolia {gurrach- 
Hind.] but probably attacks cucurbits also. 

The sucking insects found on pumpkins include 

As])ongopus janus. 

hrimneus. 

Aphids. 

Asjwngopus janus South Indian Insects,’' pp. 470-477, fig. SoSj 
is sporadically common on pumpkins, when the bugs may be hand- 
picked. 

Aspongopus bTunneus occurs in the same wa} as /I. janus but i.s les^ 
often noticed. 

Aphids are sometimes bad on pumpkins, the whole leaves being 
covered with sticky excretion. In garden plots, spraying may be done 
if required but in field plots little is done as a rule beyond leaving the 
natural enemies to check the pest. 

The roots arc attacked by the grubs of Aulacophora abdominain 
and perhaps by those of the other species of Aulacophora, which we 
took just now. 

The fruits are attacked by 


Ch a todacu s c uc u rhitrp . 

Dacus brei istylus. 

M y iopa rd alis pa rdahnot 
Au kico pho ra abdo minahs. 

Acyfhopeus citrulli. 

ChnIndacM cMCurhita: was (jartially considi'rfci wlicii wc rlisnissril tlic 
("f^tieral siitjjcct of Kniit-fiii's [see iirulor IVarli], It is widoly disln- 
hited throuf-hout India and Biirtna and docs very considcral)lc dainayc 
to cucurbits of practically all kinds. It has heen roared from fruits ol 
CuemhUa jmjio, C. melo, Trichomnthei dioica. T. cucumerina, (hicnmi, 
Mmwlwi charnntk, Luffa (tfjpmcn and various other cucurfiits. 
The lifehistory is briefly given in “South Indian Insects,” pp- 354-3o 
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tab. 16, but it may be as well to add that the grubs are sometimes found 
boring in stems as well as in fruits. 

As regards control, we discussed that under Peach, but a special 
line of control with parasites of this species has been taken up in Hawaii, 
as I told you tlie other day. In India Chwiodcicus cxicurhiOi appears to 
be parasitized to a remarkably small extent but, from larvae collected 
at Fusa in fruits of Momordica chmintia, we reared about fifteen per 
cent, of a small Ihaconid parasite which has been described by Professor 
Silvestri under the name Opins fletekeri [Boll Lub. ZooL Portici XI, 
pp. 163-101, fig. '!]. Bijnlomosphi/nwi indicHm, Silv. [/. c.. IV, 232-344] 
was also found at Baiigaloro by Tojupere but is apparently not attached 
especially to Ph. cficurhilfr, 

1 told von tlie otlier day about the visit of Mr. Fullaway to India in 
1!)15 especially to soarcli for parasites of (JJi, cucurbihr witli the purpose 
of introducing tiicm into Hawaii. A .short account of his journev is 
given in the Ihnodinn /VesLr r/ad for August 1016. 

Mr. Kullawav was in Ih^ngahire fioui 17th Novemher to 2.3rd December 
1915 and in that ptulod he reared about 10,000 s])ecinien.s of C7o cncurhikr, 
out of wlilcli //e/c/ur/ came al)ii]idatitlv as wcil a small lot of 

iuit StinUiiito^^phijruni tndic)itn couhl imt lie rediscovered, 
.After sta vine in Siueapore and Alanila. Air, Fu]Iawa^■ eventually reTurned 
t<i llomdiihi on iGfli Alav 1910 vitli a stnall lot of living examples of 
this ami this lias betm bn il successfnllv and liOeiated in Hawaii, 

as is shown bv llie faet that duiiUL: the tive inontlrs .lulv to Xovember 
19 Hi im less than 9.17.4 femah>s and 5.301 males oi (K fUlchvn were reared 
in the inseotai\' and (if tliese iiuinluM's most wei'(' lilieiated. lliis attempt 
to procuri* parasites, t liendon’, was (piite succ('sstiil. U hv i'h. c'tc>irh((<r 
i.s not controlled nioiv tlimmuglily by para.sites in India .s not ajiparent. 
\\5‘ liav(* not is'jired aii\' b\'jierpa['asites, so tlie .M'aribty of tlie ]’ara.site 
is lint likelv to be due to tliis eausi' : nor i.s il likelv To be due to scarcity 
of foml. ils ('ll. niriirbifii i.s sutl'mVnt Iv abundant— iii fact, only too 
abundant — (^vcn’vwliers'. Yet. out of lliousaiuls of examples of th. 
runirhifi! reared at Piisa we bavi' found it decidedly the exception to 
.seiuire material parasitized to anv ap[U'Ociable extent. It will bo in' 
teresting and ust'ful if tlie Provincial Entomological StaiTs will collect 
CIl cncurhiur grubs and pipue in numbers and eitlier send them to Ptisa 
or breed them out. to see what parasites there are and in wliat propor- 
tion.s they are found. 

Dneus hrcnV/i/hcs is recorded from Madras, where it hiis been reared 
in melons at (’oimbatore and (5idda[iuh and in water-melou at Hagari. 
it is probably more widely distributtxl, but overlooked. 
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Myiofardalis purdalim is well-known as attacking melons in Balu- 
chistan and there was an article by Mr. Cleghoni about this in the 
Agricultural Journal of India about three years ago. We have 
since found this species at Pusa and it is probably fairly widely distri- 
buted. 

AnIacopJiora abdominalis grubs have also been found to attack melon 
fruits at Jullundur, boring in the fruits in the portion in contact with 
the ground. This form of damage was first noted in 1915 and was 
serious, more than that caused by Fruitfly. We considered this insect 
just now and there is no more to add. Probably a small handful of 
kerosinized ashes under the fruits would ward off attack. 

Acythopens citriilU was recently described hy Dr. Marshall from 
examples reared from water-melon at Hagari, in the Bellary District. 
This weevil wa.s found actually doing damage to a fesv fruits, but its 
status as a pest is doubtful. 

Bottlk-Goi’ki) [Lagemria vuhjaris). 

I R'mWu— Hind.] 

The pests of Bottlo-gourd are practicallv the same as those of melons 
and pumpkins, but in addition we get 
Pbisia chair >jf os. 

Sphenarchos iaffer. 

Pb.isia chalcyfes has been rean'd on bottle-gourd at Pusa but is scarcely 
a pest. 

.Sphcnarrhos raffer is briefly desr'ril)cd and figured in “ fSoutli Indian 
Inst‘Cts/' pp. 145-11 1. tig. 520, and we have hince illustrated the life- 
historv on a lU'W (ailournd [)lat<'. The eggs are laid singly on leaves 
and the caterpillars eat hoie.s in the leav(*s, dm whieli, or nn stems of 
tin* foodplant. they pupate when fnll grown. This inspct is a min^r 
pe-^t of bortlc-gourd but has a very wide raiigi' of foodplants. liaving 
been reared on h‘avt*s of bottle-gourd, buik of Luffif sp., petals ot 
IPhisru.i niafnhdi-^, flowers of (bijanus indiois, Arorrhoa hHiinhi tlower.'^. 
Bio^phyfum sensitirnm. and various othi'.r plants. It is coninion tlirough- 
out India, Burma and Ceylon arnl, f)Utside of India, throughout Australia 
and .\frica. As regards bottle gourd, it is a very minor pest atid 
remedial measures are, rarely neees.wy. 

MeUimntkus pulrhrilm was mit in in Marcli 1013 ns damaging 
bottle'gourd plants at BarcKla by puncturing young fruits. It is widely 
distributed iti India but does not seem to be a serious pest as a rule. 




Sphenofohis coffer ^ Zell. 

Fig. 4, is a bottle^goord leal having on it 4 «ggS| tvo oaterpillarB (one green and 
the other brown) and one pupa ; 

Figa 1, 2 and 3 show respectively the oaterpillar, pupa and moth, ail enlarged. 
The caterpiUara are parasitized by aamall hymenopteroi., figure 5 showing »uch a 
paraaibized dead caterpillar from the body of which the parasite grub hoii just 
emerged. 

Figures in outline show the natural sizes. 
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On the other hand, we do not seem to get Epilachna on bottle-gourd. 

The fruits of bottle-gourd support a fruitfly fauna distinct from 
that found in pumpkins. In bottle-gourd we get : — 

Chcetodacm zomtus. 

„ diversns. 

ChcBtodacus zonatus was reared at Nagpur in August 1913 and C. 
diver&u.s also at Nagpur in August 1913, in both cases on bottle-gourd. 

Snake-Gourd {Trkhosanthes avgyina). 

The insects found on snake-gourd are practically the same as those 
found on pumpkins, e.g., Epilaekna spp., Auhcophora spp., Plusia 
peponis, Margarom indica, and Aphids. 

Trichosanfhes cucumerina. 

T, cucumerina is a wild species of snake-gourd found thi'oughout 
India, Burma and Ceylon. Its pests are much the same as those of 
the other cucurbits and include Epikehna spp., Aukcophora sterertsi 
and Ch(Ptod(irus cururbifcp. In addition to these, at Tatkon. in Lower 
Burma, I found another fruitfly, recently named by Professor Bezzi 
as MeUesis eumenoides, and t\ie c\.mou?>h\}g LeptogJossus membra naceus, 
which is an occasional pest of cucurbits, as noted in Ceylon also by 
Mr. Green. 

Gourd {Luffu acufanguk]. 

The pests of gourd are similar to those of pumpkins and include 
Meloid bcetle.s on the flowers, Epikehna sp]''. and Aukcophora spp. on 
the leavc.s, and Apomcrijmi boring in the stem. IVc also get Riptortus 
pedcsit'is at times. 

That brings us to the end of our review of the Insect Pests of Crops Fletcher, 
in India and we have onlv a very small amount of time left for the consi- 
di’ralion of 

INSECT PESTS GE STOEKl) I’KODCCTS, 

but, unless anyone has any thing ]>artirular to say on this subject, we 
can take u]) this item to-dav ainl run over it in a verv brief manner. It 
is the less iiecessiirv to niter into it in anv great detail liecause the 
available information has already been summarized in Chapter III of 

South Indian Insects " and that is practicably applicable to the whole 
of India, To the infonmition given there I may add that Corcijra cepha- 
hmica should he added to the list of destructive species and is common 
io India and Burma in stored rice, and that Rhkopertha domuitca has 

T 2 
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been a bad pest of stgred grain recently in Madras and has been con* 
trolled quite successfully by treat iuent with carbon bisulphide. 

In -Northern India work on stored wheat pests has also been done 
in the Punjab and an account of that has just been published bv Messrs. 
Barnes and Grove, so that all the information to date on that subject 
is already available. I may add tliat I Inn'C had some reprints made 
separately of the entomological part of this Memoir and these reprints 
are available for use of the Entomological Staffs in the Provinces or 
elsewhere. 

At Peshawar also, ^Ir. Kobertsom Brown and invself are testing a 
local tvpe of timber -built granarv against the more usual tvpe built of 
mud. but this experiment is not concluded. 

Turning to our own work at Pusa. you will have seen by our Annual 
Re])orts that we have been carrying out various (experiments on tht» 
protection of stored grain against insect attack. In PMb we did these 
on a small scale, with nne-])ound hUs of grain in glass jars: that series 
of experiments gave us sonu' inforhiation and enalded us to reject inaiiv 
failures. In Ibid we repeated the more siu'ces^fnl ex[)eriments on a 
larger scale, using gunny bags and earthen jars as containers for ilu* 
grain: and this year we intend to try the methods, lutherio fmind suc- 
cessfid. on a still larger scale. But, until we havf^ tluuonghlv tested 
methods on a large scale, it is rather prfMuature to sav miieh about them. 
These experiments hav(* been iiia<le in the Pu-a Inseetarv. so I will 
a.*k Mr. <diosh to give you a brief aeronnt <if thi-in so far as tlu'v have 
gone, but [ must repeat that thrv ari* not y«‘t eomph-ted, so that wraie 
not prepared as vet to say that we are in a position t<i recommenil the 
best preventive measnri*s : and also, of rourse. it is po.ssihle that any 
measures found .succ(‘ssful hero mav r(*<|nir-‘ modilii ati^pn und(T dillerent 
cliinatie or other condition'^. 

For the last two vtsirs W(‘ have been carrying on experiments to 
endeavour to find out a successful method or methods of pnsMU'ving 
grain in store against insect ])ests. We hav(‘ included in our exp('riment.s 

(1) pulses, by wddeh I rm^an puUe seeils, 

(2) rice, by which I mean husked rice, 

(3) wheat. 

Without going into details of the experinumts I only give the results 
of those which have been found succe.ssful. 

Palm, in our experienre here, have to be protected Bruchus 

ckinenm w’hich does the principal and very serious damage in store. 
We have never found it affecting grain in field. It breeds continuously 
in store, the life-cycle ordinarily being three to four weeks, 
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It has been found that the small variety of pea, Pisum arveym, is 
not affected by this pest, though the larger varieties of jjeas, gram, 
Arhar {Cajanus indicus), Lentil, Khesari {Lathynis satirns), M-mg 
(Phaseolus radiatus jnungo)^ Bora (Vigna catjang) and Bakla {Vida 
jaha) are all liable to serious damage. 

In the present state of our experiments we recommend keeping the 
pulses covered with sand, coarse or fine, and they will remain safe. 

The other pulse beetle of which we have experience is BrucJms affinis 
which affects only peas while still inside the pods in the field. This pest 
does not breed in store. That fact was mentioned while discussing 
the posts of peas. Damage can be prevented by fumigating the seeds 
with carbon bisulphide as soon as harvested or storing the seeds in air- 
tight vessels with naphthaline. Treatment with naphthaline is, how- 
ever, unsuitable in the case of seeds required for consumption after- 
ward.s. The seeds to be sown if untreated should be thrown into water 
and only those which sink should be sown. 

Rke should be mixed with dry powdered lime at the rate of 100 
lb. rice and 21 Ib. lime and stored in any way one likes in gunny bags, 
jar.s or bins, It will remain free fr(un infestation by pests. 

Whedf. First of all various methods were tried with small lots of 
wheat — two to four lb.— iu airtight glass jars, in gunny bags and in 
earthen pots, earthen pots and gunny bags being the two kinds of re- 
ceptacles ordinarilv used by pe()])le for storing small quantities. Manv 
of the methods were rejected and those only winch promised success 
were tried ou a small storage scale next ^'ea^. Many of the results 
which seemed probable on the first year's experiments were upset. 
But some important differences in the habits of the principal pests 
were clearlv demonstrated. The principal pests here are (1) Cdaiuira 
oyg:(r and (2) Rhi:opeifha dominica. In the Punjab in addition to 
these two there i.'^ a species of Tm/oderma but of this I have not got 
much experience, ^ 

lihizoperfhn cannot breed where there is free access of air. but under 
tin* reverse conditions it is capable of doing much more damage than 
Cahnulfd. Air and light retaril Vdhiddrd and if one can take the trouble 
of exposing the grain to air and liglit at frequent intervals very little 
damage is done. But tins is not ] practicable when large quantitio.'' ha\c 
to be dealt with. This year we propose to try a method of outdoor 
storage under conditions which will make it impossible for Rluzopcrtha 
to breeil and which will keep tlie grain exposed to the natural changes 
of climatic conditions. If this be found successful it will be applicable 
both to storage in bulk and in small quantities, and it will enable a man 
to make a profit of about 5 to 8 per cent, simply on the increase of the 
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weight of the grain in addition to profit due to rise in price if he sella 
his grain in October-Noveniber instead of in April-May. Of course I 
am talking of Pusa conditions. 

At present we can only recommend storing in vessels with solid 
bottom and walls and open top with a layer of about four inches of 
dry fine (not coarse) sand. The di facility is that the sand settles through 
the grain and exposes some of the grain especially near the walls. Pre- 
cautions should be taken against this. 

In reply to a question of the Bombay representative regarding 
efficacy of castor oil treatment commonly practised in (bijarat. it was 
said that castor oil retarded germination to a great extent and that 
mohim, coconut, mustard and groundnut oils were better tiian castor 
oil but none of the oils rendered wheat immune. Besides that, oil 
made the grain very unsightly. 

I am afraid that it is getting late and we cannot go on much longer 
to-day and, as this is the last day, we must now terminate this Meeting. 
But, before we do so, I should like to .say a few words : — 

Firstly, as T told you last week in my Opening Speech, wo. the Staff 
of the Entomological Section at Pusa. have been veiv glad to see you, 
the Provincial Entomological Staffs and others interested, at this Meeting. 
We have gone through ail these CVops togetlior and reviewed tlie [jests 
of each and have given one another all the information available re- 
garding these pests and their C'ontroi, and I am ijuite sure that this 
mutual interchange and discussion of experiences has been of gia^at 
benefit and interest to all of us. [t is not only important for each of 
us to know what others have discovered and are doing )>ut it is equally, 
perhaps more, important to find out what are some of the things that 
we do not know and which rerphre investigation. The lieneflts of 
mutual association and discussion of knowledge already attained arc 
obvious advantages o( a Meeting of this kind, hut it has seemed to me, 
both at our Meeting here two years ago and during the course of this 
present Meeting, that the dragging into prominence of the innumerable 
gaps in our knowledge of Indian Insects is an even more valuable result 
of the.se Meetings. 

Secondly, in order to render the results of these Meetings of iieriua- 
nent value, not only to ours<dves who attended hut also to others inter- 
ested, it is necessary to publish a lieport as full as possible. .Mr, fh B- 
Dutt has been taking notes during the present .Meeting and later on 
I hope to go over these and make out for publication as complete a Report 
as we can. 

Thirdly, regarding our next Meeting, I cannot speak with authority 
but I believe that I am not giving away any secret in saying that the 
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idea of these Sectional Meetings has appealed to Government as an 
eminently practical idea, and we expect that they will become 
recurring functions. We have already had two Entomological Meetings 
and I am sure that I have the sense of this Meeting behind me when 
I say that they have both been highly successful Meetings and should 
be continued in the future and repeated at similar intervals— probably 
every two years, 

Fourthly, assuming that we shall hold another Entomological 
Meeting in two or three years time, there are a few points which you 
might think over in the interval. Two years ago we w'eiit over the List 
of Crop Pests in systematic order, taking each insect at a time and 
going over its distribution and foodplants and so on ; this time we have 
gone ox’cr tlie ('rops and taken insect pests crop by crop. In both 
cases we have found that a period of a week or so is i insufficient to do 
this witli proper thoroughness, in spite of having afternoon sessions. 

I think tliat the next Meeting, if we have one, should last for at least 
a fortniffiit, holding sessions in the mornings and leaving the after- 
noons free for consultation of records and collections, identification of 
specimens and so on, by the visitors. The Proceedings might also be 
simplified to some extent by the submission of written papers on 
special subjects ; that would reduce the note-taking to a great extent. 

Jlowevy, }'ou have most of you attended two of these Meetings now, 
and will come to tlie next one with more settled ideas of what is 
wanted. You miglit think over these and any other points that occur 
to vou and let us know about them in good time for the next 
Meeting. 

Before the Meeting is closed 1 should like, on behalf of the visitors RAmA| ff j!|ih;u 
to Pusa, to express our thanks to Mr. Fletcher and the members of Ayyar/ 
the Entomological Staff at Pusa for the great trouble they have taken . 
in making this Entomological Meeting a success and in affording every 
a.ssistance and help in the way of information in every way to ns visitors 
to Pusa. We sliall go away not only equipped with the latest inform- 
ation on oiu subject but, as Mr. Fietcher has just pointed out. with 
some ideas, which will be now to many of us, regarding points about 
W'hich w'c require fuller information. We hope that this Mooting of 
Entomological workers in India will become a permanent feature of 
our programmes. The idea of holding a Meeting of this sort was ini- 
tiated and put into practice by the Imperial Entomologist two years 
ago. We Entomologists have been the pioneers in the institution of 
these Sectional Meetings and, if the idea is extended to otlier branches 
of the Agricultural Service, we shall have the satisfaction of knowing 
that, and, when workers in other branches of Agriculture are holding 
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their first Meeting, we shall be holding the third of our Entomological 
Meetings. 

I am glad to hear that our efforts have met with appreciation. As 
I have already said several times, it is a matter of equal satisfaction 
to us to see you at Pusa and to give you all the help we can and to 
interchange mutual experiences. 

I now declare this Meeting closed. 


[ End of proceedings.] 
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All scientific names of insects and plants are indexed under both specific and generic names, 
but page references arc only given under the latter. 

All names m italic-i are treated as Synonyms. 


A 

abdominalis, Aulacopliora. 
abolmoschus, Hibiscus, 
aberrans, Pyrilla. 
ablutella, Ancrastia. 

Abiitilon indicuni, 128. 

abyss inia, Spodoptera. : 

abyssinica, (liiizotia. 

Acacia arabica, 274. 

Acanthophoni.s .serraticornis, on silk cotton, 
131 ; oti mango, 227. 

Acluva janata, on castor, 8fi ; on pomegra- 
nate, 232 ; suc king grapes, 23o ; on rose, 
2fio- 

achatiimx, Braciiytrypes portontosus. 
Acherontia lafhe.si.s, on Erythrina, 77. 
Aciierontia styx, on labia b, 55 ; on Sesamum, 
84 ; on brinjal, 287. 

Ac liras .sapota, 249. 

Aclerda ja|)oni(’a, on cane, 152, 
aconitifniius, Phaseolus. 

Acontia graollsi, on cotton, 101. 

„ intersept a. on cotton, 101 ; on 
bhindi, 123. 

malvK', oil cotton, 101 ; on bliindi, 
123 ; on Almtilon indie um, 129. 

„ transversa, on bhindi, 123. 
Acrocercops spp., on mango. 219. 

„ ordinati'lla, on Cainphor, 38. 
Acrolcpia inanganeutis, on yam, 297. 
acta'on, Cantliaris. 
acteus, Rhyncolaba. 
aculeata, Eantana. 

,, Sesbania. 
acuta, rbiloloba. 
acutangula, bnlTa. 

AoytlntiH'Us citrulli, on water melon, 306. 
Adisiira atkin.soni, on lablab, .54, .56. 

Acloretus bieandatus, on ro^o, 2<U. 

„ caliginosus, on rose, 264. 

M duvanceli, on vine, 234 [ on fig. 
251. 

I, horticola, on vine, 234 ; on plum, 
24.5 ; on poar. 247 ; on apple. 
248 ; on fig, 2ril. 

>, lasiopygua, on vine, 234 ; on rose, 
264 .^ 


Adoretus stoliezkae , on rose, 264. 

„ versutus, on vine, 234; on plum, 
245 ; on pear, 247 ; on apple, 
248 ; on fig, 251 ; on rose, 264. 
adusta, Aphis. 

JEgh marmelos, 215. 

cBgrohliSf Pachyzancla bipunctalis. 

segyptiaca, Icerya. 

„ Se.sbania. 

(^}wcens, Hispa armigera. 

^olopu.s (sec Epaeromia). 
afiaber, Aleides. 
affinis, Oidcs. 

,, Pemplicres. 
africana, (Jryllotalpa. 

Agatbi, 74. 

Agave americana, 135- 
Agonoscclis nubila, on juar, 184 ; on carrot, 
298 ; on aniseed. 301. 
agnuntnfi, Pliisia peponis. 

Agrilus LTisator, on lemon, 211. 

Agromyza .‘=^p., in lilies, 267. 

,, on tur. 44 ; on mung, 52 ; 
on lablab, 56 ; on cowpea, 
59 ; on pea, 62 ; on Pimm 

anrnfif, 6.1. 

Agrotis c-nigrum, on ootato, 284. 

,, flammatra, on gram, 48 ; on pea, 
63 ; on Nigersecd, 94 ; on bhindi, 
122 

„ v|>si]on. S ; on gram, 48 ; on indigo, 
80 ; on linseed, 90 ; on lucerne, 
206 ; on tobacco, 269 ; on opium 
poppv. 273 ; on cabbage, 2*9 ; 
on caulitUnior. 282 ; on potato,. 
284 ; on onion. 297. 

Ailanthus excelsa. 263. 

Akh (see Calotropis). 
alba, Motacilla, 
albistigma, Cirphi.s. 
albistriga, Amsacta. 

Albizzia. 79. 

„ leblx'k, 79. 
albiz7.i.-e. Taeh.udia. 
albogiif tata, Protietia, 
allxipunetata, (Ixycetonia. 

Aleides s{v, on bhindi, 125. 
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Alcides aSaber, on cotton, 121 ; on gogu, 

126. 

„ bubo, on cluster bean, 61 ; on 
(lhaincha, 73 j on agathi, 75; on 
indigo, 81. 

„ coUaris, on tur, 46 ; on niung, 52 j 
on lablab, 56. 

fabricii, on horse gram, 57 ; on cotton, 

121 . 

„ frenatus, on mango, 221. 

,, leopardus, on cotton, 121 ; on bhindi, 
125; on ambadi, 126 
alcmene, Chloridoliim. 
aleoto, Theretra. 

Aleurocanthus (.4/e^rodf,s) niibilans, on betel 
leaf, 300. 

Aleurocantlms spiniferus, on 

Citrus, 214. 

Xeomaskellia bergi. 

Aleurolobus baroclonsL^, on cano, loO. 
Aleyrodes sp., on poraegranate, 233. 

„ citri (see Dialeurodes) 

„ cote^ii, on rose, 266. 

,, ricini, on castor, 88 

„ on cano, 1.50; on maize, 103; on 
mango, 228, 

Allium cepa, 297. 

,, sativum, 297. 
almana, Junonia. 

Alnoond, 246. 

„ Country. 

Aloe, 135. 

Alphitobius piceus, on cotton, 116. 
altcrnans, Phbeobius. 
alternuH, Stauropu.s. 

Alth.a nivea, on cantor, 87. 

Alt ba a rosea, 130. 

Amarantliijs, 296. 

Amaranlus spp., 296. 

Amha<li, 125-127, 

AmblyrrhinuH poHcollis^ on mango, 219. 
American Blight (''Co Erio.soma lanigera). 
amcrioana, Agave. 

Ammophila, 13. 

Amrirphophallus campanulatua, 298 
amphix, Lynoestis. 

Ampiltia dioscoridca (mnro), on rice, 164. 
Amsacta alhlstriga, control, 55 ; on grotind- 
nut, 91 ; on jtiar, 179; on cumbu, 187 ; 
on ragi, 199. 

Arasacla limKila, on aiinflower, 96. 

„ moorei, on soy-bean, 47 ; on rnotli, 
53 ; on lablab, .54 ; control, 53-55 ; j 
on sann hemp, 68 ; on Scsaniuin, j 
83 ; on castor, 87 ; on groundnut, j 


91 ; on cotton, 99 ; on ^uar, 179 • 
on cumbu, 187 ; on maize, 189 ; on 
ragi, 199 ; on kodra, 203 . 
Amygdalus communis, 246 . 

Amyna octo, on sann hemp, 68 . 

AtweaHip^sM nerteria (see Aproaeroma). 
Anacardium occidentale, 255 . 

(see Pachydiplosis oryzee). 
Ananas sativa, 236 . 

Microtennes obesi. 

Anarsia ephippias, ort inung and urid, 51 ; 
on moth, 53 ; on groundnut, 91 . 

I „ nielanoplecta, on mango, 22 . 

I anastomo.salis, Oinphisa. 

I Anataractis plumigiTa, on wiUl indigo. S], 
j Anatona slillata, on juar, 182 ; on 
I 188 ; on mama, 2 (Ki ; on tenai, 201 . 
i Anatraciiynlis fakatella, on eolton, 114 , 
Anatnu-hyntis simplex, on cotton, 114 . 

‘ ancops, Antonina. 

! Ancylolrjmia elirysographella, <»n rico, Bm. 
i Andraca bij^unctata, on tea, 21 . 

; Andrcs-Maiie Traps, 48 , 
i andrewosi, Platypria. 

1 Andropogon sorghum, IT.s, 
i Anera.stiii abhil<‘ll;i, on (ane, 146 ; onC\ jKriis 
rotundus, 146, 

1 anguina, Triehosantlu-s. 

^ angustatus, ( 'aloooris. 

J Aniseed, 3 t>l . 
i anisum. Pimj)im‘Ila. 

I annularis, Caloclylns. 

> anniius, Helianlluis. 

, Anomala rubus, on eiiioliona, 37 ; uii 
groundnut, 94 ; on Ijajra, 187. 

; Anomal.a .vntiijua, on Sesamuin, 83 ; on 
I maize, 196 . 

' Anomala auriira, on jK-at b. 240 
! ,, bengalensis, on cane, i 16 , 

,, jleeorala, on peaeli, 210 . 

; ,, d\j.s.sinni<“ri, on mango, 219. 

I ,, liiuvali[«-nnis, on plum, 245 . 

' ,, ) pullidiJHpila, r>n ))eatli, 240. 

I ,, polila (?vjn7i«^}, on cane, IBi ; cn 
rice, 174; on maize, 192; OQ 
apricot, 245. 

i „ nifiventris, on lu rberry, 2->4. 

i „ ( ransversa, on clKTry, 2-50. 

■ AnomalfK'oceus inrlkuis, on babul, 2 oi. 

; Anona sp,, 257. 

„ HfjnanioHa, 256 . 

Anoplncnc.mis phasiana, on tur, 
mung and urid, 52 ; on Ktydbrina, < t 
on indigo 82 ; on juar 184 ; on brinjftb 
289 . 
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j^ntestia cruciata, on coffee, 36 ; on mango, 
222 : 

Anthomyiad Fly, on juar, 178 ; on bajra, 
!86; on maize, 188, on sama, 202; on 
china, 202 ; on gandhli, 202 ; on kodon, 
202 ; in orange fruits, 213. 
anthracina, Megachile. 

Anthracophora atromaculata, on juar, 182, 
Antignstrn catalaunalis, on Sesamum, 84. 
antiipia, Anomala. 
antiquorum, Colocasia. 
antonii, Helopcltis. 

.Antonina ance])s, on bamboo, 205. 

Anna eoronala, sucking grapes, 235. 
auiiiduin, Chrysomplialus {Aisptdwiu.s}. 
Aphanus sonlidus, on Scsamuni, 85 ; on 
groundnut, 113. 

Apliidiub aveiiic, 198. 

Ajiiiids, on tea, 27 ; on mung and urid, 52 ; 
nn lablab, 57 ; on sweet pea, 58 ; on 
tuwpca, 60; on cluster bean, 61; on 
loiitil, 62 ; on indigo, 81 ; on saiHower, 
97; on Hil)isens rosa-sinensis, 128; on 
Cnlotropis, 137; on cane, 150; on jnar, 
186; on bajra, 187 ; on maize, 193; on 
wheat, 197, 108; ragi roots, 200; on 
bambtio, 205 ; on luc(Tne, 208 ; on senji, 
208 ; on bersini, 200 ; on jilantain, 239 ; 
on p<-ach, 244 ; control, 244 ; on coconut, 
261 ; on elirvsantbeihum, 263 ; on tobacco, 
272 ; on henbane, 274 ; im mustard, 277 ; 
on cauliflower, 282; cm potato, 285; on 
lirinjal, 289 ; on chillies, 290 ; on onion, 

297 ; on coriamler, 298 ; on fenugreek, 

298 ; on cucurbits, 304. 307. 

Ajiliis adusta, <in juar, 185. 

,, bra.s.sioa?, on mustard, 277. 

„ cardui, on tiir, 46 ; on indigo, 81, 

., gossypii, on cot Ion, 1 17. 

,, malva*. on bhindi, 124. 

'qti>’abs, Nopbotettix 
Apiiifi. in jute, 134. 

.. sp., on tiir, 4.5. 

Allium graveolens, 298. 

Apodcrus f rampiebaricus, on maiigo, 219; 

on country almond, 246. 

Ajxjgonia ferrugiiiea, on silk cotton, 131. 
Apfiir.ecyna Id.slrin, nn cucurbits, 304, 307. 

.. perntteti, on cucurbits, 304, 307. 

M })ertigera, on cucurbits, 303, 307, 

248-249. 

‘M>pr«ximator, Aristobin. 

Aprienfc, 245-246. 

Apriona cincrea, on mulberry, 255. 
gertnari, on mulbt*rry, 255- 


Aproaerema (Amcampsis) nerteria, on Caja* 
nus, 43 ; on soy-bean, 47 ; on groundnut. 
92. 

aprobola, Argyroplocc. 

Apsylla cistellata, on mango, 221. 

Aptcrite, 29, 37. 

Apu.s cancriformis, on rice, 169. 

Aquatic Dynastine Beetle, on rice, 169. 
arabica, Acacia, 
arabica, Cuffea. 
arachidis, Sphenoptera. 

Araebis hypogsa, 90. 

Aibela sp., on rose, 265. 

„ , on Rain tree, 38, 

„ dca, on tea, 22. 

„ cjiiadrinotata, on tea 22 ; in orange, 
211 ; in mango 227. 

„ tetraonis, in orange, 211 ; in mango, 
227 ; in litclii, 230 ; in guava, 231 ; 
in peach, 244 ; in jak, 252 ; in her, 

254. 

Argina argus, on sann hemp, 68. 

,, crihraria, on sann hemp, 07, 71. 

,, syringa, un sann hemp, 68. 
argus, Argina. 

Argynnis hyperbius (eip/o), oji violet, 268, 
Argyroplocc aprobola. on mango, 219 ; on 
litchi, 230 ; on dahlia, 267. 

„ crotias, on mango, 219. 

„ ill«pida, on litchi. 230: on wood- 
apple, 234 : on tamarind, 257. 
„ leiK Aspis, on litchi, 229, 

Arhar, 41. 
aha, Matapa. 
arietimim, Cioer. 

Ari&tobia ai)proxirnator, on apple, 248 ; on 
cherramoya, 257, 

Armeniaca vulgaris, 245. 
armigera. llis^vi. 

Army ^^'orm (see I'irpiiis unipuneta). 
arotiTn, Braehnii.a. 

Arrow-root. 298. 

Artichoke, Jertisiilem. 

ArtCK'arpus ineisa, 2.‘'2. 

,, integri folia. 252. 
anindinaoea, Maranta 
arvenw', risum. 
asellus, Blosyrus. 

Asparagus, 294. 
as}>orulu.s, Ceuthon byiichus. 

Asphoiulylia sesami, on cliisterbcan, 61 ; 
on isesamum, 84, 

Aspidiohis (see also Chiysontphnlus). 
Aspidiotns, on ]>c'ar, 247, 
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Aspidiotus camellise, on tea, 26 ; on cin* 
cliona, 37. 

curcumje, on turmeric, 295. 
destructor, on mango, 229; on 
plantain, 239; on coconut, 

260 ; on pepper, 300. 
hartii, on turmeric, 295. 
latani®, on Citrus, 214; on 
guava, 232 ; on plantain, 239 ; 
on^amarind, 257. 

,, oricntalis, on bael, 216 ; on 

pomegranate, 234 ; on plan* 
tain, 239 ; on tamarind, 257 ; 
on rase, 266 ; on cycads, 266. 

„ tamarinili, on tamarind, 257. 

„ trilobitiformis, on mango, 229, 

aspidistra?, Hemichionaspis. 

Aspidomorpha indica, on sweet potato, 292. | 

miliaris, on sweet potato, 291. | 
aspidomoq)li», Cassidocida. | 

Aspongopus bruiineus on cucurbits, 304, j 


AuUcophora abdominalis, on lucerne, 207 f. 
on cucurbits, 302, 306 ; on snake gourd, 
307 ; on gourds, 307. 

Aulacop'hora atripenuis, on cucurbits, 303, 
307. 

Aulacopbora stovensi, on cucurbits, 303, 
307. 

Aularches miliaris, on coflfee, 28 ; on Erytb* 
rina, 77 ; on coconut, 260. 
aurantii, Chrysomphalus {Aspidiofu<t), 

„ Toxoptera. 

(luricilia, Chilo {see Diatroea supressalis} 
aurijtiia, Scirpophaga xanthogastrella. 
aurora, Anomala, 
australis, Ptecticu-s. 

Avena sativa, 198. 
avena', Aphidiiis. 

Azazia rubricans, on nuing and urid, 51 , on 
eowpoa, 59. 

Azygophlcps .scalari.^, on dlminehn, 73: on 
agathi, 75 ; on ohitagatbi, 76. 


307. _ I 

Aspongopu-s janus, on la blab, 57 ; on ; 

brinjal, 289 ; on cucurbits, 3W, 307. i 

assulta, Heliothis. 

Astcrolecanium iniliarLs on baml^ou, 205. 
Astveus chrvsochlorus, on Kain-tree, 3S. 

lateralis, on Cajanus, 42 : on cluster 
bean. 61 ; on cotton, 103 ; on cane, ! 
140. . 

Atacto</.a.ster finitimus, on cr;tton, 9s, 1Q2. 
Athalia, larvae on violfd, 268. . : 

Athalia leucostoma, on mu.stanl, 276. 

,, proxima, on rnu-^tard, 276 ; on i 
cabbage. 278; 279 ; on cauhflower, ! 
282 ; on turnip, 282 ; on radish, j 
283 ; on cres.'*, 284. i 

Athesap^'uta ory zec, on rice, 169. 
atkin-xoni, Adisura. | 

,, , Idiocer\is. j 

Atnmtonychus jicregrinus, on bliindi, 12.3; i 

on ber, 25,3 ; on opium poppy, 273 ; on i 

p^jtato, 28.5. ! 

atomosa, E.xelasti.s. 

Atractomorpha rrenulata, on eotlon. 98; on 
tobacco, 270, 271; on brinjal, 288; on 
Amaranthus, 206 ; on arrow-root, 29H. 
atn]K nnis, Aulac^jphora. 
atroinacuUta, Anlhracoptiorn, 

Atteva fabrieb lla, on Adanthus, 26.3, 

,, niveigutU, on Ailantlius, 263. | 

augias, Telicota, 

augur. Hefinetha. I 


B. 


Babul, 274-27.5. 

Imda, Parnara. 

Bad, 21.5. 

Bagrada pirta, on mu>tard, 277; nneabbaw, 
28l : on caiilitlower. 2S2 : i>n tiuiiip, 2s5, 
<in ra<lisb, 283. 


Bajra, 186-188. 

Bakla, 62, 

Bakul, 38. 

Balaninus c-album. on jamun, 247. 
balUrdi, Tvb'pholis. 

Balsam, 268. 

Balsa mi (era impatiens, 268. 
haUaniina*. Metialina. 

Bamboos, 201-265. 


Hambu^'a spp., 2iM. 
bamhiisa*, Oregma. 

Banana (w'c Plantain). 

banian, Hieroglyphus. 

Bara Sim Sword Ib^an). 
barbatum, Stromatiuim 
Bark eating Borers of Tea, 22. 


. 199. 

msis, Aleiirolobus. 

,, Phtttm'uema. 
s, liK^mma, 

.ra n.l.u., nn niOKT, iiO ; o" 
on, 131 ; nn mango, 227 ; on fig., 
loringa, 299. 

Lymantria, 


si.k, 

2Uj 
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Beetroot, 283, 

Beet, Silver, 

„ Sugar. 

Bclionota prasina, on mango, 227 ; on 
guava, 231. 

Belippa ferniginca, on coffee, 28.* 
iKuigalella, Heterograph is. 
hengalensis, Aiiomala. 

,, , Bentodon. 

Ber, 203-254. 

Borberis sp., 254. 

Berlx'iry, 254. 

Jtt i’gi, Neomaskellia. 

Beta vulgari.s, 2K3. 

Betel I.eaf. 300. 
lictli'. Piper. 

bevaiii, ('aitei'i.'^ {Panuira). 

Bhindi, 122-125. 

Iikaiidatuj^, Adnretus. 
liiclavijj. Ohinnaspis. 
hieobir, M<'ran()]ilus. 

Itieobir, Xu]>'ierha. 

I>identiiln>, (’origetus, 
bitlorus, Dulic'hiis. 
liilubiis, Oleiiecamjitus. 
biinaeulatus, Liogryllns. 
billot (’ro< ido|oiuirt. 
iiiii'^itta (see 3'oniea). 

Bio^l(•^^■> ear)iomyi!e, 11, 2.54. 

Iiipnnetalis, Paelivzaiiela. 
bipiiiiftata, Andracn. 
biinmetatiis. Xejiliotett i\. 
bipuiu-tifer, Seleenobius. 

Birds diet king Xylot ret hu.'* q uadi ijx'S, 31. 
bi'jiiniiroti^J. Pentodnn, 
bi'[Mn<"-a. 'Bra pa, 

Biston si]]i|ire.ssari;\, on tt'n, 18. 
lOa. k Thrip.'^ of tea, 27. 
blaridus. Mylloeerus. 
blapsigona, Phllioi itiiiea. 

Blister Beetles (sre Melnid BlTtlos). 
blit' alls, Xoorda. 

Biosyrus aselliis. tm swi'ef ])otato, 202. 

ina'f|uali"J, on cluster be.an, ; 
‘>11 intligo, si. 
b'etit'us. Ibtlyoinmatu.s, 

Ibtllwonu, Ctdttin (see Karia-s). 

Boinbax mnlalmriemn, 130. 

Beiiibotclia joensatrix, on mango, 218, 
H(»r.ass\is flnhelliformis, 202. 

I'orcrs, Cane. 142-145. 

M in trees, rontrol, 227. 

Bnrnlia venalha. on rice, 103, 

^esiryehid Beetle, boring mAngosteen, 253. 
Bottle -gourd, 306. 


Bougainvillea, 268. 

Brachmia arotraca, on rice, 164. 
brachyrrhinus, Lixus. 

Brachytes sp., on asparagus, 294 
Brachytrype.s portentosus {ackatinus), on 
indigo, 79 ; on sesamum, 83 ; on cotton, 
98; on jute, 132; on tobacco, 270 ; on 
cabbage, 278 ; on cauliflower, 281 ; 
chillies, 290. 

Rracon fleteheri, 254. 

Brahmina coriacea, on vine, 234 ; on plum, 
245 ; on ])ear, 247 ; on apple, 248. 
Brahmina cribricollis, on berberrv, 2.54, 
hrasiliensi.s, Hevea, 

Brassica cam pest ris, 275. 

„ dichotonia, 275. 

„ jiincea, 275. 

,, oleracea, 278, 

,, „ C'aula-rapa, 282. 

,, ,, cauliflora, 281. 

brassiesp, Aphis. 

. Phiedon. 

.. , Pieris. 

Bread-Fruit, 252. 

I bretinghami, Paohnephorus. 

brevi stylus, Dacus. 

' Brinjal, 2sd-2^9. 

i Brithys c rini, on lilies, 266 ; on crocus. 26S. 

; Bruchus sp.. on la blab, 57 ; on cowpea. 60. 

; ,, athnis. on pea, 64 ; on Pifum 

1 65; on stored nul-os, 

! 3.-S. 

; clumuisis. on tnr, 45 : on linrse 

i g’'-am, 57 : on cowpea, 60 ; on 

j jH'a. 64 ; oit stored pulses, .308. 

I ,, tlioobroina.\ ui tur, 45. 
i brunneus. .Vsptmgopus. 

; bubo, Aleides. 

j Bucculalrix K>xoptila. on cotton, 102, 

I .. 1 hurberiella. on cotton in Cali- 

! fornia. U>2. 


I C. 

t’ahbage, 27S-281. 

e!cs,alis, M.argarvmia {Gh/phod (.•>). 

c-albuiu. Balaninus. 

eaffer, Spbenarcbes. 

o.ajani, (Vroplastodes, 

('ftjanus imlicu.s, 41-47, 

Pal and ra oryzic, in stored wheat, 309, 
caliginosus. Adorotu.s. 

Callitetlix versicolor, on cane, 150. 
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Calobata sp,, on ginger, 294 ; on turmeric, 
295. 

Caloclytus annularis, 205. 

Calocoris angustatus, on juar, 184 ; on 
bajra, 187 ; on maize, 192. 

Calotropis, 135-136. 

Calpe opliideroides, sucking peaches, 240 ; 
nectarines, 250. 

Caltoris [Parnara) bevani, on rice, 164, 

„ (Pnrwarn) colaca, on rice, 164. 
Camellia theifcra {ste Tea). 
camolUse, Aspidiotus. 

Cfjmdliae, Parlatoria pergandei. 
caininodes, Hilarographa. 
campanulatus, Amorphophallus. 
campestris, Brassica. 

Camphor, 38. 

Camponotus comprossus, 275. 

Canavalia ensiformis, 65. 
canciiformis, A pus. 

Cane-Borers, 142-145. 
canidia, Pieris. 
cannabinus, Hibiscus. 

Cannabis saliva, 274. 

Cantharkl Beetles. {.See Meloid Beetles). 
C'antharis actson, on cane, 149 ; on china, 
202 ; on lucerne, 207. 

,, hirticornls, on dhaincha, 72. 

,, ruficollw, on tenai, 201. 

Canlhecona furcellata, predaceous on Ute- 
theisa, 67. 
cap^-nsis, Perigea. 

Cappaea taprobanen-iis, on orange, 213. 
Capsiriitu spp. 290. 
ca[Hiilans, Corchorus, 

Cap'.ia invalidana, on betel leaf, 300. 
Cardamom, 36, 

„ Scolytid, 37. 

Cardamonmin, Klettaria. 
cardoni, Idgia. 
cardui. Aphis, 
carica, Paj)aya. 
carota, iJaucus. 

C'nrpor/ipsa pomonella Lasjjeyresja). 
Carf><>myja vosuviana, 11; on her, 254. 
carpomyi*, Biosiere.s. 

Can' it, 298, 

Cartliarnus tinntorius, 96. 

Carvohorus gonagra, on tamarind, 2.')7. 
Cisbf*\v, 2.5.5. 

Cassava, 298. 

CaAsid Beetle, on sweet p^)tftto, 292. 
Cassidocida a.spidomorj)hae, para.sito of A. 
miiiaris, 291. 

castane®, Phragmateccia, 


Castor, 86-89. 
catalaunalis, Antigastra. 
catappa, Terminalia. 

Catephia inquieta, on sweet potato, 291. 
catjang, Vigna. 

Catochrysops cnejus, on tur, 44 ; on mung 
and arid, 52 ; on lablab, 56 ; on sweet 
pea, 58 ; on cowpea, 60 ; on sword bean 
65. 

Catochrysops pandava, on Cycads, 266. 
Catopsilia pyranthc, on dhaincha, 72 ; on, 
agathi, 75 ; on chitagathi, 76. 
caudatus, Chrctodacua. 
caula-rapa, Brassica oloracea. 
cauliflora, Brassica olcracca. 

Cauliflower, 281^82. 
cautolla, Ephestia. 

Cecidomyia oryz® (see Pachydiplosifi], 
Cocidomyiad Flies, on juar, 183 ; on cunihn, 
188. 

Colama squalida, on sann hemp, 71 
celerio, Hipjmtion. 

Celorj’, 298. 

ccltis, Sclepa [Plothein). 
i Centipedes, on cane, 149. 
i centriniformis, U had inopus. 

I cepa, Allium. 

I ccphalonica, Corcyra. 

Co ram bye id grubs in orange, 211. 
cerasifora, Prunus. 

Ceratina hieroglyphica, on rose, 265. 
ceratitina, Stictaspis. 
ccrealella, Sitotroga. 

Corococcus coryinbosus, on jak, 252. 
j „ hiblsci, on cotton, 1 18. 

! Ceroplastos flondi-iiKis, on mango, 22S; 

I on fig, 251 ; on cashew, 'J.dS ; 

j on custard apple, 2.57. 

I Ceroplasto<l('s cajani, on lahUh, 57 ; on 
I tul>i, 267. 

Cetoniad Beetles, on cotton, 103 : on bliindir 
j 123 ; on rice, 178 ; on juar, 182 ; on teimij 
201 . 

; (kmthorrhynchus asjioruhis, on Cajanus, 43. 
i Chtotocnema hasali>, tm sann heiiq». 6^* 

; Chffitodacus caudatus, in orang'', 213 

„ eorrcctus, on mango, 226 : in 

poach, 341. 

I „ cucurbit®, control by parasites. 

I 11, 305; on cucurbits, 304, 

I 307, foodplants, 304. 

„ divarsus, in orange, 213; JD 

bottle gourd, 307. 

„ du pliialtia, in p<‘«ch, 241. 


INDEX. 


319 - 


Chaetodacus ferrugineus, in orange, 213; in 
mango, 226 ; in guava, 231 ; 
in poach, 241 ; in sapota, 249 ; 
in lo(iuat, 2r)0; in jak, 252; 
in chillies, 290. 

„ garcinife, 253. 

„ tuberculatus, in peach, 241. 

,, Konatus, in bad, 216 ; in mango, 

226 ; in peach, 241 ; in .sapota, 
249 ; in bottle gourd, 307. 
Chalacnosoma mctallicum, on lilies, 267, 
Chalcidid attacking chillies, 290, 

C'halciopo hyppasia, on indigo, 80 ; on 
hioerno, 20l>. 
chalcytes, Plusia. 

Chapra {Parnara) mat Idas, on rice, 164 ; 

on juar, 180. 

Chatra, 178. 

Chelaria spat hot a, on mango, 219. 
Cherrarnoya, 257. 

Cherry, 250. 

Chilmles laius, on C'itrns, 210. 

„ putli. on indigo, 80, 

Chillies, 290. 

Chilo siinplo.x, in cane, 143 : in rice, 174 ; 
in juar, 181-182; parasites, 182; in 
Imjra, 187 ; in maize. 191 ; in mania, 200. 
Chiloinba acuta, on rice, 178; on juar, 183; 
on bajra, 188; on rose, 264, 265; on 
cabbage, 278 : on caulitlower, 281. 

chinensis, Uruehus. 

Chionaspis .sp., nn cotton, 119. 

,, biclavi-s, on cinchona, 37. 

,, dccurvata, on bamboo, 205. 

,, dilatata, on mango, 228. 

manni, on tea, 20. 

„ vitis, on mango, 228. 

Chifagnthi, 76. 

ChJoriflea obsolela (scr Heliothi-s). 
C'iiloridolum aleincne, on orange, 211. 
cli!i>rion, Popillia. 
chloroleuous, Tanymecus. 
t^'hlnmetia transvors.a, on mango, 220. 
(Imlani {■'ter Juar.) 

( Vcidumyitul. 1S.3, 

„ Fly, 178, 188, 202. 
fhotanica, Phyllolreta. 
chrovtoUiriu^ Karias ruprc<u iridi,*:. 
Chrotogonu.s .spp,, en gram, 49 ; on sann 
hemp, 66 ; On itnligo, 79 ; on castor, 86 ; 

groundnut. 90 : on Nigerseerl, 9.> : 
"11 cotton. 98 : trials of Texas l>aif, 160 ; 

juar, 181 ; on bajra, 186; on mnizc. 
I9l ; on wheat, 193 ; on tobacco, 269 ; 
epiuni Jioppy, 274. 


Chrysanthemum, 263, 
chrysippus, Danais. 
chrysochlorus, Astycu-s. 
chrysographella, Ancylolomia, 

Chrysoraelid Beetlc.s, on orange, 211. 
Chrysomphalus {Aspidwfits) aonidun\(/icw.5h 
on orange, 214 ; on vine,. 
236 ; on betel-nut, 262. 

„ (Aspidioim) aurantii, on 

orange, 214 ; on rose, 266 
on cycada, 266. 

„ {Aspidiotus) rossi, on guava,. 

232 ; on pomegranate, 234. 
Cicadas, on eotfee, 29. 

Ciccr arietinum, 48. 

Cinchona, 37. 
cinchonse, Helopeltis. 
cinerea, Apriona, 
cingulatus, Dysdcrcus 
circinalis, Cycas. 
circumdata, Metriona. 

Cirphis albistigma, on rice, 162, 

„ compta, on rice, 163. 

„ fragilis, on wheat, 19-5. 

„ insularis, on rice, 162. 

,, loreyi, on rice, 162; on juar, 179'; 
on maize, 189; on wheat, 195; 
on oats, 198 ; on gram, 49. 

„ unipiincta, on rice, 161 ; control, 

161 ; on juar, 179 ; on maize, 

189 ; on wheat, 195 ; on oats, 198; 
on kodoii, 202. 
cistellata, Ajisylla. 
citrolla, Pbylincnistis. 
citri, Dialeurodes 
,,, Euphalcnis. 

,, , Prays. 

„ , P.'^eudoooccus {Daciyhptus). 
citrulii. AcytiiO[i(“Us. 

Citrullu.'J spp.. 301. 

Citrus spp., 209, 

Clania cramcri. on tea. 19; on castor, 87: 
on bal)iil. 274. 

„ soror, 88. 

(’lavigralla gibbosa, on tur. 45 ; on la blab, 
57, 

„ horrons, on tur. 45; on cotton,. 
118. 

Clftthara soeptica {.sec Oiaiira) 
clientella, Phycita. 
riitea picta, on bael, 215 
('lustor Bean, 60. 
ely]>eelis, Idiooerus. 

Cnapbalocrtvis medinnlis, on rice, 166. 
ciiejus, Catochrysoiw, 
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o-nigrum, Agrotis. 

Coccus {Lecaniiiin) mangiforfc, on mango, 
228. 

„ viridis, on coffee, 34-36 ; on cincliona, 
37; on guava, 232; on loquat, 
250. 

'Cockchafer grubs, on coffee, 29 ; on cinchona, 

37 ; on gram, 50 ; on juar, 186 ; on wheat, 
196 ; on barley, 190 ; on straw berr}', 250. 
Coconut, 257-261 
Cocos nucifera, 257. 

Codling Moth, 249. 

Cadosterna scabrator, on tea, 22. 

,, spinator, on cotton, 121 ; on 
apple, 24S ; on her, 254 ; on 
rose, 265; on babul, 275. 
coerulpa, Cvphosticha. 
cterulescens, Xylonomus. 

Coffea arabica (■«-? Coffee), 
coffea*, Zeuzera, 
coffearia, Homona. 
coffee, 28-36. 
colaea, Calturis. 

Colas posoma scmicostalutn, on orange, 212. 
Cole mania sphenarioides, on mung and urid, 
51 ; on cowpoa, 59 ; Texas bait not effec- 
live. 160; on juar, l8l ; on eumbu, 187 ; 
on tenai, 201. 

Colias croceus ficldi, on shaftal, 208. 

,, hyale, on shaftal, 208, 
collaris, Aieides. 

( dtlvrine Tiger- beetles in coffee, 34. 
t‘‘iloeasja antiqiiomm, 208. 

Common Tbripa of tea, 27. 

(‘Otiuimius, Amygdalus 
,, , l\rus. 

„ , Rk'inus, 

r oni fi rci.su s , ( ,‘a in pon 0 1 us . 
eompta, ('irphis. 
conferta, Holotrirhia. 
foniotalis, Metasia, 
t'on'Hia irrorata, on rice, 17.5. 
f^ontarinia on cotton («ec Dasynoura I 
gorsypii). 

Contheyla rotunda, on tea, 20 ; on coconut, 
250, 

convolvuli, Herse. 

CV>ptocycla sp,, on sweet jKitato, 202. 
Coptosoma spp. on tur 46 ; ipn clu-ster bean, 

61 ; on dhaincha' 73. 

„ cribraria on mung and arid ol ; 
on lablab, -57 ; on agathi, 76. 
Coptotermos on rubber In Ceylon, 36. 
coracana, Eleusine. 

Coral Tree Uff Erj thrina). 


Corchorus capsularis, 132. 

Oorcyra cephalouica, in stored rice, 307. 
Cordylurid Fly, in rice, 155, 179. 
core, EupUca. 
coviacea, lirahniina. 
corwcf/bi, Pymkrcci. 

Coriander, 298. 

Coriandruni sativum, 298. 

Corigetus bidcntulus, on tea, 21. 

Corizus rubicundus, on bhindi, 124; on 
holly hock, 130. 
i cornifrons, Mudaria. 

coronata, Amia. 
i corrcctiis, CluetodaiMjs. 

I corymbosus, (.'eroeocous, 

, Cosmophila erusa, on cotton, lOtl ; un 
I bhindi, 123; on rozelle, 125; 

! on amliadi, 126. 

„ fulvida, on Abiitilon iiulieum, 
129. 

„ sabulifera. on jute, 133. 
(\ismopolites soniidus, f)n }i!antain, 238. 

, (.’us iiia.se art a relala, on jak, 252. 
cotesii, AU'.yrodes. 

Cotton, 98-122. 

Cotton Boll Worm (-o,' Earias). 

(,'mintry Almond, 246. 

. Cowpoa, 59. 

■ Crabs, on rice, 155-1.59. 

. ( V,a.spcdia defaiiiataria, on lucerne, 207 
i crassieornis. Callobelieu.s. 

! (.'reatonotu.s gaiigis, (jiH’offee, 28 ;ongioun(l- 
nut, 91 ; on jute, CH ; on lucerne, 206. 

I cremdata, Atractomorpha. 

! Civ.^ 2S4. 

, cretaeciis, Syiiijm'/oinia.s. 

I cril'raria, Argina. 

! ,, , ( Vjpto.*<.uma. 

I cribi icolti.s, Ilridiinina. 

’ Crifkets Hrm hytrv'j)i"<, (Jryllode», Cn !■ 
lotalpa, biogryllus). 

Crieiila tnfenestrata, on mango 218; oii 
casliew 25.5. 
enni, Brilhys, 
erinitus, Sit<mes, 

I critira, Eurosma (idicdM). 

I crfH’iita, Tara/’lio. 

■ croeeim, Ci)lia.'<. 

Croclilolomia binotalis, on mustard, 

277; on cabbage, 280 ; on cauliflower, *-8- , 
on turnip, 282 ; on radish, 283 ; oo 
( “ess, 284. 

CW id op bora ])tyophora, on bamboo, 204. 
Crops, clansification of, 82, 

Crotalaria juncea, 6.5. 
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cr uc;iata, Antestia. 

Cryptocephalus dodccaspilus, on rose, 264, 
Cry ptoch® turn sp., 275. 

Cryptorhynchus gravis, on mango, 225, 

„ mangifene, on mango, 225. 

„ pari{“ollis, on mango, 225. 

Oiicumurirm, TrichcjSiinthes. 
riK'uniis .‘ipp., 30!. 

Cucurbita Sj>p., 301. 
fiicii rbita?, ( 'hactoclacns. 

(uniljii, 

„ (Vcicbjinyiad, 18H. 

„ Fly, 17M, 202. 
miprcoviriilis, Earia>. 

(’iirciima It>nga. 205. 

( ■ ii rt‘ u nm.’ , A.s pi d iot ti ?<. 

(’nrry Leaf IMant, 216. 

Cu.^lard Ajjpic, 2-56 -2.57. 

Cyainopsis psoralinid('S, 60. 
cyanea, Mima>tra. 

(yca<ls, 266. 

(,\'cas ojrciiialis, 266, 

,, rcMiIiita, 26ti. 

Cvrlopvltiv siecifolia. on tor. 45 ; on Entli- 
rina. 78 : on Moringa, 200 ; on hetrl leaf, 
300. 

{‘vlas forink ariiis, on sweet potato, 202, 29,3. 
Cvphostic ha cmrulea, on ('ajaniis. 42 ; on 
lahlab, 56. 

C\ rtacantbaeris ranacoa. on ca.stor, 88; 
on groundnut, 90; on cotton, 103 ; on 
mama, 199. 

Cvrtotraohelus dux and C. lungijK’s, on 
bamboo, 204. 


D. 

I'ncttjopiuii citri (.»cc IVeiidococrus). 

„ , r.soiuiiKocciia nipa>. 

, ,, virgatu.'i. 

Dacua brevistylus. ctmtrtd, 243 ; (*n melons, 
304. 

M longistyliis. on ('alotropis, 137. 

.. spp. {sfc also (’ha>totla<'Us), 
l)adap(,«/f Krytbrina). 

Dahlia, 267. 

dfthsha, Vapilio hclciius. 

])anais chrysippus, on (’.alolrttpis. 136. 
Daayrhira mendosa, on te.a. 21 : on coffee. 
28 ; on cantor, 87. 

Dasyebira aeouris, on cane. 148; on rice. 163; 

on jtinr, 179; cm wln.il, 19.5; 
on ragi, 199 : on guinea grass. 
204. 


I Da.syncura gossyjni, on cotton, 103. 

' Da.syfies rugosdlus, on papaya, 257. 

I daubei, Pliisia. 

I Daucus carota, 298. 
dea, Arbela. 

decipiens, Sympiezoraias, 

! decorata, Anoraala, 
dccurvata, Cluona.spis. 
defaniataria, Craspedia. 
defoliator, Empororrhirius, 

Deiiephila ncrii, on cinchona, 37 ; on 
oleander, 267. 

; demoleus, Papilio. 

Dendrocalamus spp., 204. 

I dentifer, Myllocerus. 
depress aria*, Urogaster. 

■ deprc’ssella, Papua, 
depressum, Conoeephalum, 
de p u n c I al i s, Ny rn ph u ! a . 

Dereodus ma.sto.', on anibadi, 126. 

,, pollinosus, on Calotropis, 136 ; 
on apple, 248, 

: flerogata. Syle[ita. 

Dc'-i matar {see Visum arnfisc), 
Dc'.'^midopborus hebes, cn Hibisens, 128; 

on silk cotton, 131. 
destructor, Aspidiatu.9. 

Deudorix epijarbas, on pomegranate, 233. 
Dhaincha, 72. 

Diacrisia nbliqua, on soy-bean, 47 ; on 
inung and urid, 51 ; on lablab, 54 ; on 
sweet pea, 58 ; on clu-ster bean, 61 ; on 
pea. 64 ; on sword bean, 65 ; on Sesa- 
muni, 83 ; on castor, 86 ; on linseed, 89 ; 
on groundnut, 01 ; on .sunflower, 95 ; 
on cotton, 101; on amb.idi, 126; on 
Hihlscu.s alx'lmoschu.s, 127; on Abutilon 
indicuni. 129; on jute, 132 ; on plantain, 
237; on cbry.santhcinum, 263; on to- 
baoco, 270 ; on hemp, 274 ; on radish, 
2v83 : on sweet potato, 291 ; on artichoke, 
294 ; on turmeric, 295. 
i DiideurodoJ? citri, on orange, 214. 
j .. euge Iliac, on jamun, 247. 

' Diaspis echinocaeti, on Prickly Pear, 41. 

■ l)iatra>a spp., in cane, 142 ; in juar, 182. 

I .. supprossalis (n«rici/m), 142. 

YenosatA(.s/rmbi/u<), 142. 

I Diohocroois puncliferalis, on cardamom, 
37 ; on rji,stor. 88 : on mango, 221 ; on 
guava, 231 ; on pe.ach, 240 ; on ginger, 
294 ; on turmeric, 295. 

' Diohoraeris ianthes, on cluster bean, 61; 

on indigo, 80 ; on lucerne, 207. 

: dicliotoma, Prassica. 
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dilatata, Cbionaspis. 
dimidiatiiiennis, Euraeneji. 

Diaodorus spp., 20o. 

Dioctes vulgaris, 210. 
dioica, Olea. 

dionysius, Phyllognathn.-. 

Dioscorf'a spp., 207. 
dioscorides, Arapittia. 
discolor, Myllocorus. 
disjuncta, Megacbile. 

Disphinctus humeralis, on tea, 23. 

„ politus, on betel leaf, 300. 
dissimilis, Phytoscaphus. 
distincta, Sogata. 
di versus, Chaetodacus. 
dodocaspilus, Cryptocephalus. 
dodccastigma, Epilachna. 

Dolichos bidorus, 57. 

„ lablab, 53. 

Dolycoria indicus, on indigo, 82 ; on sun- 
flower, 90 ; on safflower, 97 ; on juar, 
184; on wheat, 198; on kauni, 201. 
doininifuj, Gloitula {see Brithys crini). 
dominica, Rhizopertha. 
dorsalis, Chsetodacus fenrugineus. 
dorsalis, Dacus {see Ch«todacu3 ferrugineus). 

„ , Epacromia taiuulus. 
dorsalis, Myllocerus. 

Uorylus labiatus, on potato, 286, 

„ Isevigatus, on dahlia, 268. 

„ orientals, on groundnut, 94 ; on 
cane, 146 ; on coconut, 258 ; 
on cabbage, 278 ; on cauli- 
flower, 281 ; on potato, 286 ; on 
artichoke, 294 ; on carrot, 298, 
duplicato.s, Chaetrxiacus. 
hiirian, 252. 
lJurio zilx'thnm.s, 252, 
dussumieri, Anoniala. 
duvauccli, Adoretus. 
tlo.t, Cyrtotrachelu-s. 
iJynastino Bfjotle, on rice, 169. 

Dv-idercti.s cingulalijs, on cotton, 115; on 
bhindi, 124 ; on ainbadi, 126 ; on l!ibi.scu.s 
abelmoschuH, 127 ; on If. rofta sinensis, 
128 ; on Abutilon indioum, 129 : on holly 
hock, 130 ; on silk cotton, 132. 


E, 

Barii? cuprooviridis (cAromoiarw), on Hibia- 
rua abolmoaohua, 127 ; on jute^ 
135. 


Earias fabia, on cotton, 104, 122 ; on bhindi, 
123 ; on Hibiscus abelmoschvis, 
127 ; on Abutilon indicura, 129 ; 
on holly hock, 130. 

,, insulana, on cotton, 104, 122 ; on 
bhindi, 123; on anibadi, 127 ; on 
Hibiscus al>elmnsehus, 127 ; on 
Abutilon indicum, 129; on Malva 
par vi flora, 129 ; on holly hock, 
130. 

Earthworms, damaging betel leaf, 301. 
eburifera, Onalholea. 
echidna, Platyprin. 
cchinocacti, I)ia.spis. 
echinus, Urentius. 

Ed worms, on cotton and bhindi, 125 ; on 
lucerne, 208. 

Elaterid grubs, on wheat, 193. 
olegan-s, Ueterorrhina, 
den£(l, Mimu8oi>s. 

Elephant’s Foot, 298. 
elcphantuni, Feronia. 

Elottaria cardamomuni, 36. 

Eleusine coracana, 199. 

Eligma narcis.sua, on Ailanthus, 263t 
clongata, Tenaphalcra. 
olongatum, (.'onoccphalum. 
clongella, Stenachroia. 
clpls, Lampidcs. 

EmptjrorrhinuH defoliator, on peach, 2i0; 
on apricfjt, 245 ; on pear, 247 ; on aj>plc, 
248 ; on cherry, 2.50. 

Emptjasca flavescens, on tea, 26 ; cm ca-^tnr, 

88 . 

„ .S])., on Erythrina, 79 ; on cotton, 

117. 

ensifornu-s, Canavnlia. 

Entonu>plithora, .59. 

Epacroinia tainulus, on dliainduv, 72 : on 
cotton. 98; on rice, 160; on juar, ISO; 
on bajra, 186; on maize, 190, 191; on 
wheat, 196 ; on mania, 199. 

Kp host la cautella, parasitized by 
kilchcneri, 107. 
ephippias, Anarsia. 

Kpicometis squalida, on violet. 268 ; on 
crocus, 268 ; on hyacinth and narcissus, 
268 . 

epijarbas, Ikudorix. 

Epilachna doflocastigma, on cowpea, 

on poUto, 286 ; on brinjal .87 ; 
on tomato, 289 ; on cucurlnW, 
302, 307. 
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Einlachna vigiDtiocto-puncUta,' on cow- | 
pea, 59 ; on potato, 285 ; on 
brinjal, 287 ; on tomato, 289 ; 
on cucurbits, 302, 307, 
Epipyropid on Eurybrachya, 78. 

„ parasitic on Idioccru.^, 224. 
Episomus laccrta, on Cajanus, 42 ; on 
lablab, 56 ; on Erythrina, 77 ; on cotton, 
121 ; on bajra, 187. 

Erotmocera impactella, on Amaranthus, 296. 
orgasima, Pbthorimsea. 

Ergolis merione, on castor, 87. 

Eriolwtrya japonica, 250. 

Eriochiton thcae, on Erytlirina, 79. 
Eriopbyes sp., on cotton, 118 ; on litchi, 229. 
Eriosoma (Sc/tizoneura) lanigera, on apple, 
249. 

erosa, Cosmophila. 
erotias, Argyroplocc, 

Erotylid Beetle, in tenai, 201. 

Erythrina, 76-79. 

,, indica, 76. 

„ lithoKperraa, 76. 

c.sciilenta, Lens, 
esculent uin, Lycoporsicuni, 
esculent us, Hibiscus. 

E^tigmene lactinea, on colfec, 28 ; on horse 
gram, 57 ; on .sunflower, 96 : on cotton, 
101 ; on cumbu, 187 ; on maize. 189j on 
ragi, 109; on sweet potato, 291. 

Etiella z.inekcnella, on tur, 44 ; on horse 
gram, 57 ; on khesari, 58 ; on sweet pea, 
,58 ; on cow pen, 00 ; on pea, 64 ; on sann 
hemp, 71. 

Euhlerama oliva<-ea, on hrinjal, 2^T, 

„ scitula, 275. 

„ silicula, on mango, 222. 

Kurfli,f critira {f(f Kucosnia). 

Euohromia polymena, on sweet potato, 29). 
Eucosma criticn, 12 ; on Cajanus. 42. 

,, zeluta, on rose, 264. 

Eucosmid moth, on La n tana. 39. 

Eugenia jainbnlana, 247. 
eiigeni.'e, Dialeiirodes. 

Eugnamptus mnrginalis, ( n mango, 219, 
Emnenes dimidiatipennis. 13. 

Cumenoides, Mellesis, 

Euphnlerus citri, on orange, 215 ; on Mur- 
raya, 216. 

Euplcencorc, on oleander, 267, 

Kuproctis flava, on ]iomegrana(e, 232 ; or 
plum, 245. 

M fraterna, on ca-stor, 87 ; on cotton, 
102 j on pomegranate, 232. 

M lunaia, on mango, !16 


Euproctis scintillans, on sann hemp, 68 ; 

on castor, 87 ; on linseed, 90 ; 
on gogu, 126; on mango, 221. 
Eupterote moIUfera, on Moringa, 299. 
Euryhrachys ferruginea, on Erythrina, 79 ; 
on Calotropis, 136. 

,, tonientosa, on Erythrina, 78 ; 
on cotton, 118; on bhindi, 
124; on Calotropis, 136. 
Eurydema pulchrum, on mustard, 277. 
Eurytomine, on apricot, 245 ; on almond, 
246. 

Eusarcocoris ventralis, on Sesamum, 85. 
Eutermes heimi, on grasses, 203. 

Euthalia garuda, on mango, 218. 

Euxoa segetum, on coffee, 29; on senji, 
208 ; on cabbage, 280 ; on potato, 
284. 

,, spinifera, on grasses, 203 ; on opium 
poppy, 273. 

Euzophera perticella, on brinjal, 289 ; on 
tomato, 290 ; on chillies, 2^. 

Ypsclophu^ (see Dichomeris ian- 

I the.s), 

Exacrodus populams, 276. 
exarata, Myoealandra. 
exeelsa, Ailanthus. 

Exelastis atomosa, on tur, 44 ; on lablab, 

■ 56. 

j exigua, Laphygnia. 

I F, 

j laha, Vicia. 

I fabia, Earias. 

1 fahriciella, Atteva. 

I fahricii, AKude?. 

; f.arinosa, Paramccoj^s. 

; fascialis, Hyinonin. 

^ fasciatus, Ilapalochrus. 

; fa?tuo.sa. IVilopter.i. 
j faumis, Xanthotracheliif. 
i feje, Popillia. 

! Fenugreek, 298. 

I Feronia oIe]>hantum, 234. 

I forruginea, Apogonia, 

I ,, , Bclippa 

' femigineus, Chactodacus. 

„ , Bhynchopbonis. 

fostiva, Homalocephala. 

Fibre- Plants, Non-malvaceous, 132. 
fcu.% Aipidioiii^ («c ChrysomphsUi Moi' 
dum). 

Ficus caricu, 250. 

Fig, 250-251. 
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fimbriata, Plautia. 
finitimus, Atactogastor. 
tisa, Holotrichia. 
flabelliformiSj Borassus. 
flammatra, Agrutis. 
flava, Euproctia. 
flavescens, Empoasca. 
flavo -orbit alia, Tarytia. 

Flea -Beetles, on Cajanua, 43 ; on saun 
hemp, 66 ; on bhindi, 123 ; on bajra, 186 ; 
on wheat, 195 ; on panivaragu, 202 ; 
on lucerne, 207 ; on tobacco, 269 ; on 
raiistard, 276 ; on cabbage, 280 ; on 
turnip, 282 ; on potato, 285 ; on brinjal, 
286 ; on pepper, 300- 
fletchcri, Bracon. 

„ , Opiii:5. 

floridemis Coro plaster. 
fluctuosalLs NymphuU. 

Fly maggot?, in safflower, 97 ; in rive leaves, 
178. 

{lonura-grscoum, Trigonella. 
folus, Udaspe-s. 
formicarius, Cyla-s. 
fomicatus, Xyleborus. 

Fragaria vesca. 
fragilis, Cirphis. 
f rater, Sympiezonda.?, 
fratema, EuproctLs, 
frenatus, Alcidos. 
frugal is, Pelaraia {Remigia). 

Fruit Flic?, control, 242. 

„ in litchi, 230. 
fniracntaceum, Panicum. 

Fulgorid Bug, on bamboo, 205. 
fullonica, Ophidercs. 
fulvida, C’osmophila. 
furcellata, Canthecona, 
farrifer^ Hieroglvphus banian, 
fuse us, RiptortuB. 


Q. 

galba, Spialia. 

rJalemcella .singhara, on water-nut, 254. 

„ sp., on lofpjat, 250, 

Oall flies in gra.s.seH, 170. 

Gall-fly on cluster bean, 61. 

Gallobelicns crassicomi-s, on tobacco, 272. 
Gangara thyraia, on coconut, 258. 
gangis, CreatoDotu?. 

Garcinia mangoBtana. 253. 
garciniae, Ckaetodacus. 

Garlic, 297. 


garuda, Euthalia. 

Golechia gossypiella, experiments in Egypt, 
10; on cotton, 111114 ; foodplants, 112: 
parasites, 112 ; control, 113 ; on Hibisc us 
abelinoscbus, 127 ; on Abutilon indicum, 
129; cm hollyhock, 130. 
gominata, Solenopsis, 
germari, Apriona. 

Giaura sceptica, on soy-bean, 47. 
gibbosa, Clavigralla. 
gilviborbis, Scirpophaga. 

Gingolly Sosannnn). 

Ginger, 294-29.5. 
gUiu ii, Sedaria. 
g la uc i na ns, I { cuno p t e ra . 

Glenoa miiltiguttata, on mulberry, 255 
,, spilota. on silk cotton, 131. 
globosa, Xystroc'CTa. 
globulifenv, Monanthia. 
gloriosa', Polytc'la. 

(ilothiln (,<fr Brithys evini). 

Glycinc' lu>]u(la, 47. 

cevsidis {sfr Margarnnia). 

.. indita, Margaruiiia. 

Gnatholca eburife-ra, on orange, 211 
Gnat hosp.a.sto ides rcmxi, on urid, 51 ; oa 
kauhi, 201. 
gnoma, Tbercdra. 

Gogu, 12.5-127, 
i gonagra, f'aryolKirus. 

, Gonocephalum deprc.>wum, on tur, 46; on 
^ gram, 50 ; on potato, 284, 

i elongatum, on lur, 46 ; on 

I grani, .50; on groundnut. 

; 94. 

; .. sp., on rabbago, 280; on 

potato, 284 ; cjn Bweet 
potato, 292. 

; goasypiella, Gelc'chia. 

: gfwsypii, Aphis. 

„ , Dasyneura. 

! „ , Sphennptera. 

) Onssypium spp., 98. 
j Gourd*, 307. 

i Grarillaria soyella, on f^'ajanuM, 42. 

: Grac’ilariad, on a])pli', *248. 
j grac'llsi, Afontia. 

I Gram. 48-50. 

Grammodes stoliila, on linseed, 89. 
granarium, .Macrosiphum. ] 
granalnm, Piinica. 

I grandiflora, Sesbania. 
i Grap vine, 234*236. 

! Graptortthelhus servu", on tur, 46 ; on 
134; on sweet potato, 294. 
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Gr asses, 203. 

Grasshoppers {see Clirotogonus, Epacromia, 
Oxya, Hieroglyphus, etc.], 
gravoolens, Apiuni. 
gravis, Cryptorhynchus. 

Gioon Gram {see Mung). 

„ Scale of coffee, 34. 
gre mills, Suastu.s. 
grisator, Agriliis. 

,, , Sthenias, 

Groundnut, 00-94. 

Gryllodes melanocophalus, on cotton, 08 ; 
on mango, 217, 

Gryllotalpa africana, on cane, 140 ; on 
tobacco, 270. 

Guar ('Jcc Cluster Bean). 

Guava, 23C232. 

Guinea Grass, 204. 

Giiizotia abyssinica, 04. 
guyava, Psidium. 


H. 

Halticine Beetle, on j)epiior, 300. ^ 

Halticus minutus, on tobacco, 269 ; on j 
brinjal, 286 ; on sweet potato, 204. 
Ilapaiocbnis fasciatus, on rice, 168 ; on 
lucerne. 207. 
hartii, Aspidiotus. 
liol)t's, IVsniidopborus. 
h(‘Cabt‘, Terias. 
heimi, Entermes. 

Hclc\ stograinina liibisrj, <in bbindi, 123; 

on rose, 26,7. 
lielenns. Papilio. 

Heliantlius annuu^^, 0.7, 

„ tnlxTosus, 204. 
heliop.'i, Plitborim.Ta. 

Heliotjiis as<sui(a, oji tobacco, 2 rib 2fl. 

ob.Holeta, on tur, 44 ; on gram. 40 ; 
nn lablab, .76; tui sweet pea. 
.78; on ^^anu lo'iiijn 71; on 
indigo SO; on castor. 88; on 
liasced, 00 ; on groundnut, 01 ; 
on sunflower, 06 ; on safflower, 
07 : on cotton, lib ; on bhindi, 
124 : on bajra, 188 ; on maize, 
101 : on lucerne, 2t'6 : on 
orange, 212 : on rose, 2C > ; mi 
tobiU’en, 272 ; on opium p<^ppv- 
273 ; on hemp. 274 ; on tomato. 
280. 

Hc.igtbrjjvs indieus, on onion, 207, 


Hellula undalis, on mustard, 276 ; on cab- 
bage, 280 ; on cauliflower, 282 ; on knol- - 
kohl, 282 ; on beet-root, 283 ; on radish, 
283. 

Helopeltis antonii, on tea, 23 ; on nim, 26 j 
on cinchona, 37 ; on cashew, 
255. 

„ cmcKonae, on tea, 23. 

,, theivora, on tea, 23; on mango, 
26 ; on cinchona, 37. 

' Hemichiona.spis a,spidistrae, on betel- nut, 

I 262 ; on pepper, 300. 

I hemidoxa, Laspeyresia. 
i hemisphaerica, Saissetia {Lecaniujn). 

\ Hemp, Indian, 274. 

! Henbane, 274. 

I Herse convolvuli, on mung. and urid, 51; 

I on sweet potato, 291. 

! hesperidum, Lccanium, 36. 

! Hetcrographls brngalella, on custard applcj 
! 257. 

j Heterorrhina elegans, on juar, 182. 

„ mican.s, on maize, 190, 

Heterusia cingala, on tea, 19-20. 

„ magnifica, on tea, 19-20. 

,, virescens, on tea, 10-20. 

HevcA brasiliensi-s, 36. 
hibisci, Cerococcus. 

Helcvstogramma. 

Hibiscus nbidinoschiis, 127, 

,, cannabinus, 125. 

„ csculcntus, 122. 

rosa-sinensis, 128, 

,, sabdaritfa, 125. 

hieroglyphic a. Ceratina. 

Hieroglyphus banian {jurcifer), on cane, 
147 ; on rice, 166 ; on juar, 
181 ; on maize, 100. 
nigro-ropletus, on juar, 181 ; 
on toiiai, 201. 

tli]arogra})ha c.am inodes, on cardamom, 37. 
Hippotion ccicrio, on vine, 235 ; on Rumex, 
207. 

hirticornis, ('anlbari.s. 

Misj).a armig(‘ra on rice, 167. 

hispiila, Glycine. 

hispidus. Tanvmecus, 

liisteroidoa, Popillia. 

historoides. Tetroda, 

bistrio. Apomoev na. 

, Menida. 

Hodotormes viarum, on grasses, 203. 
Holcomyrmox scabriceps, carrying off wheat 
grains, 108. 

Hollyhock, no, 
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Holotrichia cooferta, on coffee, 

incisa, Artocarpus. 

„ y fisa, on berberry, 254. 

inconspicuus, Nysius. 

gnibs, on cinchona, 37. 

indica, Aspidomorpha. 

Hoglalocephala (estiva, on Catotropis, 136. 

„ , Erythrina, 

Hwnona coffearia, on tea, 20 ; on coffee, 28. 

„ , Leucaspis. 

^omoptera glaucinans, on agathi, 75 ; on 

„ , Mangifera. 

chitagathi, 76. 

„ , Margaronia {Glyphod^^)^ 

honesU, Robica, 

„ , Serica. 

Hordeum vnlgare, 199. 

,, , Tamarindus. 

horrena, Clavigralla. ! 

indicata, Nacoleia. 

Horse Gram, 57. | 

indicus, Anomalococcus. 

horticola, Adoretvis. j 

„ ,Oajanu3. 

hugeli, Lophostcmus. i 

,, , Dolyeoris. 

humeralis, Dispbinctus, j 

„ , Heliothrips. 

„ , Rhynchocoris, j 

„ , Panciitttothrijvs. 

Hunting Wasps, 12. 

,, , Tanymecus. 

by ale, Colias. 

indicum, Abutiloii. 

Hvalopterus sp., on peach, 244 ; on almond, 

„ , Sesamum. 

246. 

„ , Syntomosphyrum. 

hydrodrotnup, Paratelphusa. ! 

Indigo, 79-82. 

Hymenia (ascialts, on Amaranthus, 296 ; 

Indigofera arreota, 79. 

other food plants, 296. 

„ iinifolia, 81. 

Hyoscyamus niger, 274. 

„ sumatrana, 79. 

Hvpera mcdicaginis, on lucerne, 207 ; on 

Indigo Psylla, 81. 

senji, 208. i 

inferen.^, Sesamia. 

Hypera variabilis, on pea, 64 ; on lucerne, i 

inffeita, Saluria. 

207 ; on senji, 208. ! 

infuwdla, Phycita. 

hyperbiuB, Argynnis, 1 

inquieta, Catephia. 

hypogaea, Arachis. | 

insignis, Ortheiia. 

Hvpomeces squaraosus, on Hibiscus rosa- j 

irwolitus, Phenococcus. 

sinensis 128; on Amaranthus, 296. j 

; inaulana, h^rias. 

hyppasia, Chatciopc {TrigonodeJt). \ 

inaularis, CirpKis. 

hyrtaca, Metanastria, | 

, integrifolia, Artwarpus. 

hystrix, Platypria. | 

i 

1 

j Intelligence in wasjw*, 13. 

1 intorwpta, Aconiia. 

1 invalidana, (.’apua. 

I. 

Ipcimtea balaias, 291 

1 irrorata, Connsia. 

iantbes, Dichomeris. 

} isitis, Psylla. 

Icerya Rgyptiaca, on rose, 266, 

i ismene, Melanitis. 

,, minor, on mango, 228. 

j isof fates, Virachola, 

„ pufchasi, 215. 

italica, Hetnria. 

„ swychellamm, on mango, 228. 

(dgia cardoni, on hajra, 188. 


Idioccma atkinsoni, on mango, 222. 

J. 

,, clypealis, on mango, 222, 


„ niveosparsus, on mango, 222. 

.lak, 2.52. 

illepida, ArgjTOpInce. 

} jambolana, Eugenia. 

immeritalls, Hchcenobius. 

.lamim, 247. 

impactella, Kretmocera. 

janaU, Aehsea. 

impalirns, Bal^amifera. 

janus, Aspongopus, 

importunitaa, Ragmus. 

japoniea, Aclerda. 

impreiwus, Pachncphonis. 

,, , Eriolwtrya. 

Jawiida, on grotindnui, 93 ? on bhindi, 

inaehus, Kallima, 

iaiequalis, Bloayraa. 

on cliilUes, 290. 
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javanus, Plcesius. 

Jcrusalom Artichoke, 294. 
jocosatrix, Bombotelia. 

Juar, 17K-18fi. 

„ Cecidomyiad, 183. 
jujuba, Zizyphus. 
jumentorum, Panicum, 
juncca, Brassica. 

„ , Crotalaria. 

Junonia almana, on rice, 163. 

Jute, 132-135. 

K. 

Kailiina inachu?», on peai-h, 244. 

Ka^tari bhimli {m Hibiscus abcImo.schi]s). 
Kauni, 200-201. 

Kh(wari, 58. 

Khorasan Niger Seed). 

Khorasani ajwain, 274. 

Kirao (see Pinum urceH^f). 
kiteheneri, Rhogas. 

Knol-kohl, 282. 
koenigi, Murraya. 

Kohl-rabi, 282. 

Kolia mi mica, on rice, 177, 

Kulthi (ittr Horse llrain). 

Kusum Safflower). 


L. 

labiatii.s IXirybis. 

Labial), 53. 

„ , Doliehos. 

Lao, on Rain tri'c, 38 ; on Ik'T, 254. 
lacca, Tarbanlia. 
lacerta, Episotnu.s. 
laclie-'iis. Acberontia. 

I.aolmus pyri, on pear, 247. 

,, sp., on peach. 2t4 ; on apiicol, 
246 ; on almond, 246. 
laetinoa, Ksligmene. 

I.ractm‘ii saliva. 2S3. 

larttjca', OxYptilns. 
la-tus, (>.\yean’ims. 
bevigatus, Dorvlus. 

Lagenaria wilgaris. 3W. 
b'lius, ('liilades. 

iohana, Belippa (^rr ferniginen). 

Lain pules elpis, on eanlainom, 37. 

Languria sp., on tenai, 201. 
livnigera, Krioaoma (.sVAuownifa). 

^-antana aculeata, 38. 


Lantana investigation, 16, 38-40. 

Lantern slides, 15, 

Laphygma exigua, on cowpea, 59 ; on 
agathi, 75 ; on indigo, 80 ; on Sesamum, 
84 ; on linseed, 89 ; on safflower, 97 ; on 
cotton, 98 ; on jute, 132 ; on maize, 189 ; 
on lucerne, 206 ; on senji, 208 ; on shaftal, 

I 208 ; on bersim, 209 ; on sugar and silver 
I beets, 283 ; on radish, 283 ; on brinjal, 
j 287 ; on chillies, 290 ; on Amaranthus, 
' 296 ; on onion, 297. 

; lasiopygus, Adoretus. 

. La.spevresia hemidoxa, on jx'pper, 300. 

leucostoma, on tea, 20. 

i ., {Carpocapsa) pomunella, on 

apple, 249. 

,, pseudonectis, on .sann hemp, 

09. 

i ,, torodelta, on lablab, o6. 

., tricentra, on sann hemp, 70. 

latania-, Aspidiotn.s 
: lateralis, Astycus. 

■ Latliyrus odoratus, .78. 

■sativus, o8. 
latus, Pcecilocoris. 

Leaf-hopper on Murraya, 216. 

Leaf- miner of Coffee, 29. 

Lfcanium hemisphsricum (.sff Saissetia). 
Lccanium hesj>eridum. 36. 

marsupiale, on pepper, 30(b 
Lfcanium nigrum Saissetia). 

Loeanium sp., on ])Iuin. 245 ; on nectarine, 

2.j0. 

L(((\niut}\ virifh {>(( Loceu.s viridis). 
lofroyi, M vlloccnis. 

, Rhogas. 

Lemon, 209-21.5. 

Lens esoulenta, 62. 

Lentil. 62. 

leopardns, Aleido'^. 

lepida. l\ira>a. 
i,e|)idium sativum. 284. 
f T.eptis]ua jiygnixa. on rice, 168. 

Loptoeorisa variconiis. on rice, 17.) ; on juar, 
184 : on maize, 192; on mama, 2('0 : on 
k.inni, 2t)l : on sama, 202 ; on kodor, 
202. 

T.eptoglossus monibraiiaceus. on gonrd.s. 307. 
Leifuoe. 2.83-284. 

leucaspis. Argymploce. 

Leucaspis irniica. vn mango. 228. 

; Leueiuodes I'rboualis, on ]>otato, 286 ; on 
. hrinjal. 288. 

; Leucopldchia line,a1a. on cane, 149. 

; leuoostom.'i, Athalia. 
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leucostoma, Laspeyresia. 

Lihurnia psylloides [see Pundahioya sim* 
pHcia). 

Liburnia sp., on rkn', 177. 
lienigianus, Ptcrophorus. 

Lilies, 266. 

limbirena, Plusia. 

Lime, 209-215. 

Li me -Sulphur for Red Spider on tea. 26. 
lineata, Lenoophlebia. 
linearis, Riptortus. 
lincatipennis, Anomala. 
lineola, Amsaeta. 

Linseed, S9-90. 

Linum usitatissimnni, 89. 

Liogryllus bimaeulatns, on gram. 50 ; on 
lentil. 62. 

Litchi, 229-230. 
litchi, Nephelium. 

Litlnx'olletw triarc ha, on cotton. lt>2. 
lithosporina, Erythrina, 

(Utordlii, Proilcnia lituta. 
litura, Prodcnia. 

Lixus brachyrrhinns, on AmarantluM, 296, 

lobatus, Sphcx. 

longa, durcuina. 

longicollis. Odoiporus. 

longipes. Cyrtotracbelns, 

longistylus, Dacus, 

Lophosternus hugeli. Iwring apple. 248. 
LfKpiat, 2.')0. 
loreyi, Tir^diis. 
loxoptiU, Bucculatri.x. 

Lucf'rne. 20.5-208. 

Luffa acutangula. 'b>T. 

Iiinalis, Syb'pta. 
lunata, Euprf>^-tis. 

Lycop^-rsirum esculent inn, 289, 

panibiru.', on 118; on 

f’ah»tropi.-i. 137 ; on jiiar. 184 ; 'm cbillii's, 
2tK). 

Lymantria Matrix, on niangri, 218. 

Lyn^estis amphix, <>n tnUi, 267. 

LylU pii ta, on lur erne. 207. 

tf-nuirollis, on ri<e. 17><; on juar. 
183 : on bajra, lH8 ; on tcnai. 201. 

H 

Macalia monf’UsatU, on rnangr), 2lH. 
Maclijerota planiti»‘, on cfjttnn, 1 18. 
Macrosiphumgranariurn, on wheat, 1 98, 

„ sonchi, on jiafflownr, 97. 
ma^ uliponni.s, Plntella. 


mncido^wa, Myllocorus (see undecimpus. 
in la t us), 

Madar [see Calotropis). 
inadnrcnsi.s, Nisotra. 

' nmiilis (,see Pnndaluoya simplicia). 

Maize, 188-193. 

Makkhan Sim [sec Sword Bean), 
malabaricus, Phas.su.s. 
malabaricuin, Bombax. 
mains, Fyriis. 

Malva parvitlora, 129. 

: Malviu ca\ 98. 
nialvR‘, Acontia, 

„ , Aphis. 

I manganouti.s, Acrolcjiia. 
j Mangifcra indica, 216. 

1 inangiferje, ('(.KTUs (/.ccn^Oiwi). 

! ,, , l‘ryptorliyn<’hiis. 

I rn'inijifenf, Dtiru-s t'ba'tndacus zonal us), 

I tuangifcne. Bbynchaeuus. 

I Mango, 216-229. 

I „ Hoppers. 222-224. 

,, leaf- lio ring weevil Rliynchanus 
! mangifera?). 

mangostana, (jarcinin. 

Mangosteen, 253, 

Manihot utilissima, 298. 
inanni, riiiunaspis. 

.Marantft arundinacea, 298, 

Marasinia trapezaiis, on cane, i4’J ; on juar, 
1S<); f>n bajra, 1 h 7 ; on maize, 190; ijti 
ragi, 199. 

Marg.arodes niger, on tur, 47. 

Margaronia {(Hyphod^.-*) ni'sali.s, on jak, 2.72. 

,, indica, on ciicnrbit.s 
363, 307. 

Marginali.s, Eiignampliis. 
niarrnelns, .Kgle, 

nioro, An.pittia dio.scoride.s. 
marsupi-aU', Lecaninin. 

; .Marua. 199 198 1. 

' Manira testulalis, on tur, 41 : on mung and 
uriil, .72 ; on laldab, .76 ; on cowpi’a, 
60 ; on sword bi^an, 65. 

Masur (srf- Lentil), 
i irm"'to'<, I><Teodws, 

I Mata^m ari.a. on banihoo, 2<f4, 

I Matar (sre Pea). 

; mathi tliapra. 

I inauritia, Spodoptera. 
j mays, Zea, 

i Mealy-bugs, on jK>meKrRnate, 233 ; <'« 

I sapota, 2.70; on fig, 25l ; on 

29 > ; on \M leaf, 301 {^re f,ho Pseudo- 
i rnceus Kil^ersia), 
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modicaginia, Hypera. 

Medicago sativa. 
medinalis, Cnaphalocrocis. 

Megaccelura stramineum, on juar, 184; on 
bajra, 187 ; on maize, 192. 

Megachilc anthracina, on Cajanus, 42 ; on 
roao, 264. 

„ disjuncta, on Cajanus, 42; on 
rose, 204. 

Mogacliilo sp., on loquat, 2o0. 

Megastlgmus sp., on dhainolia, 78 ; on 
agathi, 70. 

Melaniti.s i.‘<nien(‘, on rice. 163 ; on juar, 180. 
melamxeplialus, Oryllodcs. 
niolanoplecta, Anarsia. 
mellorborgii, Pcjlytus. 

Melk>«is ciimenoides, on Trk l)o.^anthrs cucu- 
merina, 3U7. 

mlicerla, ()phiH/<a Aefura janata), 
Meliiotu.H parviHora, 20 S. 

Meloid beetles, on prickly pear, 41 ; on 
Cajaniis, 43; on cowpea, 60; on sann 
liomp, 60 : on groundnut, 90; on cotton, 
103; on bliindi, 123; on ambadi, 12.1; 
on Hibiscu.s n)sa-sinen.sis, 128; on cane, 
149 ; on rice, 178 ; on juar, 182 ; on bajra, 
188; on kauni, 201; on kmion, 202; 
on melons, .301. 

Mi’lolontbid grub.s, on cofTeo. 29. 
melongena, Solanum. 

Melons, 301. 

Membraeids, on tur, 46. 
nieinbranaeeu.s, Leptoglossu.s. 
me m non. I’apilio. 
niendosa, Dasychira (itkuv)- 
Menida hi.-.lrio, on rice, 17.1 ; on juar. 184- 
MtTiino[dus bicolor, on t’lijiinu.s, 43. 
Meridandiis scyrndes. on Is r. 2.)4. 
ineiione, Krgoljs. 

Mrtarantliiis pulchelins. on Iwttie gourd, 
.306. 

nictallieum. (')ialieiiosoina. 

M'-taii.astria hyrtaca, on Mimu.sops, 3S ; on 
s;\pota, 249. 

Metasia eoniotali-s, on sweet potato, 29.3. 
Metlii {..jfi' I'Vnugreek). 

Metjjilm.a lialsaminfp. on balsam. 2()S. 
mt'tioidosalis. Teni'^tia. 

Metriona ein iinulaf a, on sweet potato, 292. 
Melriona variant, on sweet pot ate*, 292. 
init'ans. lleterorrhina. 

Microtermes nbesi [nnnruii), on wheat, 194. 
'96 ; on eabbage. 2S1 ; on caiilillower, 
281. 

•>dliaeeum, Panicum. 


miliare, Panicum. 
miliaris, Aapidomorj)ha. 

„ f Asterolecanium. 

„ , Aularches. 

Millijiedes, on cane, 150. 

Mima.stra cyanea, on pear, 247. 
mimica, Kolia. 

Minmsops elengi, 38, 
m incus, Mycalesis. 
minor, Icerya. 

,, , Ny.siu.s. 

„ , Phycodcs. 
m i n u tel la , Xep }] 0 pte ry .V . 
minutu.s, Halticu.s. 

Mites, on tea, 26, 28; on clu-ster-btan, 61 ; 
on indigo, 82 ; on castor, 89 ; on ground- 
nut, 92 ; on cotton, 118 ; on bhindi, 12.3 ; 
on jute, 134 ; on juar, 185 ; on litchi, 229 ; 
on vine, 236 ; on fig, 25 1 ; on her, 254 ; 
on mulberry, 256 ; on hemp, 274 ; on 
tomato, 290. 

Modeca palmata, 126. 
modesta, Phidodonta. 
nuesta, Phenice. 

Mole-cricket (.?ee Gryllotalpa). 
mollifera, Eupterote. 

Monanthia globulifera, on safflower, 97 ; 

on tulsi, 267. 
moncusalis, MacalU. 

Menolepta orient alis, on potato, 2S5. 

signata, on ('.ajanus, 42 ; on pea, 
64; on indigo. 81; on maize, 190; on 
wheat. 195 ; on mama, 200 ; on lucerne, 
207; on cabbage, 2<S0; on cauliflower, 
282; on l)eetroot, 283; on radish. 283; 
on clullies, 290 ; Colocasia. 298. 
Monopldcbus stcbbingi octocaudatus, on 
mango. 228; on guava. 2.31 ; on jx’aoh, 
244 : on plum, 245 ; on sapota. 250; on 
jiik, 252 : on mulberry. 256. 
mo nostigma, l8cir]>ophaga. 
n.onstrosu.s, Schizodacfyhis, 
nionticolli.s, Teratodes. 
inoori'i, Amsacta. 

Moringa, 299. 

.. pterygosporma. 209. 

Moms spp., 255. 

Mostpiito blight of lea (.<,,• Helopeltis). 
Mnse|iiitos, breeding in aloo.s, 135 ; sheltering 
in shaftal, 209. 

Motacilla alba feeding on rtctlieisa, 67. 
Moth, .53. 

Muduria eornifroigs, on silk cotton, 131. 
Mulberry. 25,1. 
inuttiguttat.a. Olenca, 
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Mung» 50-53. 

mungo radiatus, Phaseolus. 

mungonis, Pachytycbius. 

Murraya koeiiigi, 2D). 

Musa sapientum, 237. 

Mushkdaiia {sfe Hibiscus abelmoschus). 

Mustards, 275-278. 

Mycalesis mineus, on rice, 163. 

„ jierscus, on rice, 163. 

Myiopardalis pardalina, on raelont^, 300, 

Myllm^erus blandus, on sann hemp, 60 ; on 
sunflower, 96 ; on biiindi, 123 ; 
on cane, Ul ; on rice, 168 ; on 
juar, 180 ; on maize, 190 ; on 
wheat, 195; on strawberry, 
2.56 ; on brinjal, 287. 

„ dentifer, on groundnut, 92 ; on 
rice, 168 ; on tenai, 291. 

„ discolor, on groundnut, 92 ; on 
cotton, 102 ; on ambadi, 126 ; 
on jute, 134 ; on cane, 141, 
146; on rice, 168; on 
maize, 192; on wheat, 195; on 
bael, 216 ; on mango, 219 ; 
on guava, 231 ; on loquat, 
2.><) ; on IxT, 254. 

,, dor^lis, on sword bean, 65 ; 

on groundnut, 92. 

„ Icfroyi, on cherry, 250. 

„ sabuMus on cotton, 102 ; on 

mango, 219 ; on guava, 231 ; on 
her, 254 ; on sweet jxdato, 292. 

,, spp., on vine, 23.5. 

„ subfasoiatus. on jxitato, 285 ; on 
brinjal, 287. 

„ transmarinus, on cotton, 102 ; 

on l)er, 254. ‘ 

„ 1 1 -pustulatns {mac III ox hh), on 

i'ajanu.s, 42; on dhaincha, 72; 
rm sunflower, 96 ; r»n cotton. 
102, 121; onbhindi, 123; on 
ambadi, 126; fin canes, l4l ; on 
juar, 1)9); on bajra, 187; fin 
maize, 190, 192; on mama, 
2t8) ; f»n sama, 202 ; f>n mango, 
219 ; on guava, 231 ; on 
jwimcgranate, 232 ; on apple, 
248 : on Imr, 254 ; fin slraw- 
krry, 256. 

„ viridarjuH, on indigo, 8l ; im 
castor, 8H ; on groutiflnut, 92 ; 
on hhindi, 123 ; on jute, 134 ; on | 
guava, 231. 

•Mycx alandra exarala, 205. ' 

myrseusalis, Tlhodoneiira, 


Mytilaspis pipeii^i, on pepper, 299. 

N. 

Xacolcia indicata, on mung and urid, 51 ; 

on horse gram, 57 ; on lucerne, 207. 
Narcissus, 269. 

, narcis.sus, Eligma. 
nasieornis, Oryctes. 

Nasturtium, 269. 

Natada velutina, on mango, 218. 
nebnlosa, Raparna, 

Nectarine, 250. 

Nematodes (see Eelworms), 
Neonia."‘keUia(.4/ei(ro(/f ,f) bergl, on cane, 1,50. 
Nephanti.s serinopa, on coconut, 2.59; on 
palmyra, 262. 

Nephelium litchi, 229. 
nephelotis, lMf)thcia. 

Nephoptery x minutella, on brinjal, 288 
sp,, iKiring mango fruit, 226, 
Xepholettix apkaiis, on rice, 177; im 
kodon, 202. 

„ bipunctatus. IT ; on rice, 176; 

on kodf>n, 202, 
nerii, Dciieplida. 

Neritim odorum. 

nerteria, Aproareina {.4wfjcn;/i;wM). 

Nezara viridula, on mung and urid, 52 ; on 
saim hemp, 71 ; on castfir, 89 ; on Imlly- 
luK'k, 130 ; on juar, 184 ; on bajra, 1S7 ; 
on wheat, 198 ; on mania, 2(K) ; on potatf', 
285. - 

m’, Plusia. 

Nicotiana tabaf um, 2tj9. 

Niger Seed, 94 95. 
niger, Hyoscvatnii-. 

,, , Margarofles. 
nigra, .Saissetia 
nigrisigna, Plioia. 
nigrifa, Sagra. 

nigr<i-rcpli-tu-. Ilirroglviihu''. 
nigrum, ('iper. 

nipfe, pHi'uilocfif I {Ihiffiflapl nx). 

nifilif, Argynni." hvpfTliius, 

Nisaga dmplex, fin rice, 163. 

Nisotra maflureh'-is, on amliafli, 12'’; 'H 
)Ute. 134, 

ViKiirasp,, on ffhindi, 123. 
nitMula, Tarar he. 
nivea, Altha, 
nivoiguUa, Atteva. 
nivefwj>ftrHus, Idifiecr«i«, 
niviferana. Tonic a, 
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nobilis, Scutollera. 

Kodoatoma subcostata, on plantain, 237, 
Nonagria (sco Sesamia). 

Noorda blitealis, on Moringa, 299. 
notsbilis, Tarache, 
notoniana, Wcndlandia. 
nobila, Agonosceli?. 
nubilanfl, Aleurocanthus. 
nucifera, Cocos, 
nuda, Fcrina. 

Kupst^rha bicolor, on soy bean, 47. 

Nupscrba sp., on sann hemp, 70. 

Nyrnphula dcpu net alls, on rice, 164, 

„ ftuctuosalifl, on rice, 165. 

Nysius inconspiciius, on Scsanium, 84 ; on 
tobacco, 272. 

Xysius minor, 272. 

0 . 

Oats, 198. 

Oberea sesami, on Sesamun), 85. 

Uberea sp., on nuinp and urid, 52. 
obesi, Microtermi y. 
obesns, Odontotermes. 

,, , Plot oedcrijs. 

<d)liqua, Diacrisia. 
obsoleU, Heliotliw {('h}on(Ua). 

Occident a lifl, Anacardiuni. 

Ocimum sanctum, 267. 

Ooinara varians, on fig, 251. 
octo, Amyna. 

iK'tooaiidatus, MoiuiphlcJ^\is stebbinpi. 
Odoiporns lcingicnlll«, on plantain, 238. 
t ido n to ter m e.s o Ik' s n s , 197. 

,, pnrvidiMis, 46. 
odorata, Viola. 

(Kloratns, batbyrus. 
odorum, Xerinni, 

(licophvlla srnarapdina, 30 ; on mango, 
2 : 4 ) ; on lit chi. 230. 

(l’l<laleuH sp., on ric(\ 16(h 
ofiicinale, Zingibrr, 
otfirinanini. Sacfbariini. 

< bde.y iifiinis, on rice, 168 . 

'^il-M'edy, S2. 

ohh nlanditp, Tben'tra. 

Olca dioica, 30. 
nicandcr, 267. 

Wenr wendo-ifi (^rc Doaychirn). 
tdeneoain^jtuH bilobus, on fig, 251. 
oleroecB, Brassica. 
olivacea. Kublemma. 

^bnphUa anaslo;piosaIis, on f-wet't potato, 
292, 


Oncocephala tuberculata, on .sweet potato, 
292. 

Onion, 297, 
opalinoides, Tarache. 

Opatrum spp. (see Gonocephalum). 
operculella, Phtliorimaea. 

Ophidores fullonica, sucking oranges, 212 ; 

sucking grapes, 235. 
opbideroides, Galpe. 

Opkium coronata {ste Anua). 

Ophia-fd mdiarta (^ee Achgea janata), 
j Opius fleteheri, parasite of Chsetodacus 
cucurbitae, 305. 

Opium Poppy, 273. 

Opuntia, Pest.s of, 41. 

Orange, 209<21o. 
orbonalis, Lcucinodes. 
ordinatella, Acrocercops. 

Oregma banibu'K, on bamboo, 205. 

Orgyia postica, on Erythrina, 77 ; cn castor, 
87. 

oricbalcea, Plusia 
I orientalis, Aspidiotus. 

„ , Dorylus. 

„ , Monolepta. 

Ornamental Palms, 262. 

Orthacris sp.. on groundnut, 90 ; on jiiar, 

I 181; on bajra, 187; on ragi, 199: on 
* brinjal, 288. 

I Orther.ia in.'^ignis. on Laiitana, 40; other 
foodplant.<. 40. 

: Oryctes misioornis, on date, 262. 

; Oryctes rhinocoros, on aloe, 135 ; on cane, 
145 : on coeoimt, 259 : on jialmyra. 262 ; 
on date. 262. 
i Oryza .sat iva. 15.3. 

; (tryza?, Alhesapeuta. 

I ,, , ('alaiulra. 

I , Paohydiplosis (Coodewym). 

: .. . Pip(Tsia .^acchaji. 

.. .Thrips. 

; ntis. Zizera. 

^ Oxva Yclox. on cane, 148 ; on rice. 166 ; on 
jii.ar. ISl ; on maize. 190 : on kodon. 202. 
i OxvoanMm- la-lus. on cotton. 116: on 
lilundi. 124 : on ambadi. I2ft : on Hibiscus 
aMmoschn.s 127 ; on Abntilon indicum, 
129 ; on liollv hock. 130. 

Ox.Ycotonia on bhindi, 123; 

on lemon, 212. 
versicolor, on groundnut, 90; 
on bbindi, 123: on juar, 
182. 

Oxvptilus hutucic, on lettuce, 284. 
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Oxyrhachis tarandus, on babul, 275. 

1 

Parlatoria pergandii cainelliffl, on vine, 236. 


Parnara bada, on rice, 164. 

Parnara bovani (see Caltoris). 

P. * 

„ colaca (see Caltoris). 


! „ mathias (.lec Chapm). 

Pachnephorus bretinghami, on cane, 140 ; 

i parvidens, Odontutermes, 

on juar, 180 ; on arti- j 

j parviflora, Malva. 

choke, 294. 

t „ , Melilotus. 

„ impressus, ouScsamum, 83; 

; Paspalum scrobiculatvun, 202. 

on bhindi, 122; on cane, 

1 Pea, 62. 

140 ; on juar, 180 ; on 

1 Peach, 239. 

maize, 192. 

i Pear, 247. 

„ sp., on Xiger seed, 95. 

pedestris, Riptort\i.s, 

PachydiplosU (OtciWontyia) orvzae, on rice, 

1 Pclainia {Rerr.igm) frugalis, on rice, 163 ; 

lei 

on juar, 179. 

Pachytychius mungonis, on inung, 52 ; on j 

,, \indata, on indigo, SO ; on cotton, 

cowpea, 60 ; on dhaincha, 73, 

1 102. 

Paehyzancla hi punc tails {iTijrotaltf), on hr in- | 

; Peltotrachelus puln'S, on orange, 211. 

jal, 288. 1 

1 Pemphere.s aftinis, on cotton, 119; on 

Paddy Rice). i 

bhindi, 125 ; on atnbadi, 126 ; on hemp, 

Pahar (sec Apus). 

274. 

palle^cens, Sogata. ^ 

i Penni-setuni typhoideum, 186. 

pallidospila, Anotuala. 

Pentodon bengalensis, on cane, 146. 

palmata, Modeca. 

I ,, birtpinifroivs, on cane, 146. 

Palmyra, 262, 

! |>eponis. Plusia. 

Panchsetothrips indicua, on turmeric, 296. 

i Pepp<'r, 299-300. 

panda V a, Catochrysops. 

j jMTegrinu.s, Atmetonyehus. 

pandurus, Lygaeus. 

j pergandii, Parlatoria. 

Pantcuni frumentarpum, 202. 

1 Pericallia ricini, on agathi, 7.7 ; on Si'samuin, 

„ juinentorum, 204. 

84 ; on ca.stor. 86 ; on cotton, 101 ; on 

,, n\iliap(oiin, 202. 

i plantain, 237 ; on rileander, 267 ; on t'olo- 

,, miliarr, 202. 

: ca.-'ia, 2!)8 ; oei Moringa, 299 ; on ciicur- 

Pa])aver -onmiferum, 273. 

1 hits, 3i)3, 

Papaya, 2.77. 

i Perigea cajvensis, on Niger>eed, 95 ; on 

,, cari( a, 2.77. 

! .saftlower. 96 ; on jute, 134. 

Papilio demoleus, on ritnis, 210; on bael. 

i Perina nuda, on lig, 2.71, 

216 : on Murray a, 216. 

p< rlatiis, Xantliotraehelus. 

,, helenus daksha, nn citrus, 210, 

|jerotleti, Aponu'cyna, 

,, nicninon, on pomelo, 210. 

; per]>U'illa, Pyrilla. 

,, poly mnes tor, on orange, 210. 

; jyrKeits, Mycalesis, 

„ polyteH, on citrus, 2l0; on Mur- 

I })ersic,i, prunus. 

' raya, 216, 

prrsirtp, (kre f'lia’totlacus zr.natu.s). 

Papii'. deprej<sella|.<urr^o)rr//n). on eane, l4l, 

1 [lertierlla, KuKopliera, 

14.7 i in jiiar, 1M2. ■ 

pf'rligera, Aponiecyna. 

Param eops farinosa, on Calotropis, 136, ; 

PK»o]f)n bra^sira*, on niu!'tar<l, -(6; on 

137. I 

eahliage, 280. 

Para.sa lepirla, on tea, 19 ; on eoff(>e, 2H ; | 

])halerata, Zonabris, 

on eastor, 87 ; on mango, 217 ; on [HJine- i 

Plms^ohi'' aronitifnliiis, 53 

granate, 232 ; on wosid apple, 234 ; on [ 

,, mung'‘ radiatu.H, ,70. 

(jiantain, 237; on coconut, 258; on 

„ ra<liat(H, .70. 

p ilmyra, 262 ; on pepjx r, 299. 1 

phaf-iana, Anoploenen>i''. 

Paratelphijsa bydrotlromns, on rice, 1.75. j 

Phas,siiit tnalabariens, on t‘’a, 22 

pardalina. Myv pardalis. 

Phenief' on catie, 150; on juar, IB4, 

Parlatoria prgandit, on mango, 290; on | 

on maize, 102. 

oleander, 267 ! 

PhenofCK'eua inaolilus, on brinjal, 289. 
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Phidotlonta modesta, on cano, 149 ; on 
Saccharum .spontancum, 152 ; on juar, 
180; on oats, 199< 

Phla'obius alteinans, 78, 

Phragniata-eia (vistanoa-, in f?accharum 
.sponlaneutn, 152 

Phthorimsea blapsigona, on brinjal, 288. 

,, ergasiri a, on brinjal, 288. 

,, heliopa, on tobacco, 272. 

,, opcrculdla, on potato, 286 ; 
on brinjal, 288. 

Phycita cliciitclla, on brinjal, 288. 

,, (IcnlillncllK, ]>redaccous ; on Pa rasa 
lepida, 217 ; on (‘ricula tiifcncs- 
trata, 2 IS. 

,, infuse) la, on cotton, HlO ; on rozcllc, 
125 ; on ainbadi, 126. 

Phvcodcs ndnor, on fig. 251. 

,, radiata, on tig, 2.51. 
iMivlloc'iiistis oitri'llii, on citrus, 269, 210; 

on bad. 216 ; on Murray a, 
216. 

„ topardia, nn vine, 235. 
Phyllognalhns dinnysius, on rice, 174. 
Phyllotrcta chotanica, on cal bagc, 280; on 
caiililiowor. 282. 

„ V it lata, on cald^pago, 280 ; on 

caulitlowcr. 2S2. 

Phytometra (scf Plusia). 

Phytoscaphns di.ssimilis, on ttva, 21. 
j)iceus, AIi>Kitobius. 
picta, Bagradn. 

„ , Clitoa. 

„ , Lytta. 
pictns, Pa'ciluterus. 

Pieris bras-sica?, 9 : on nasturtium, 269 ; on 
cabbage, 279 ; on cauliflower, 2S2 ; 
on lettuce, 284. 

„ canidia, on cabbage, 279. 

Pier.odorns rubrofa.srialus, tin Pan tana, 
39 ; on juar, 184. 

Pilcmo-stonia trilincata, on swert potato, 
292. 

Pimpindla anisum, 301. 

1‘ineapplr, 236. 

Pink Mite, on tea, 20. 
l‘ipor belle, 300. 

Piper nigrura, 299. 
piporis, Mytila-spis. 

Pisiitn arvense, 05. 

M sativum, 62. 

Pithccolobium sanian, 38. 
planitiflp, Macha'rota. 

I'lantain, 237-239. 

Platypria andrewesi, on Icr, 263. 


I Platypria echidila, on Eiytbrina, 77. 
i „ hystrix, on lablab, 56 ; on agatlii, 

I 74 ; on Erythrina, 77. 

i Platyptilia pusillidaetvla, on Lantana, 39. 
j Plautia fimbriata, on Lantana, 39. 

I ,, viridicollis, on Lantana, 39 

i Plocoederus obcsu.s^ on silk cotton, 131. 
Placsiu.s javanus,- 239. 

cdtis (,sfg Sdepa). 

Plotheia nephclotis, on brinjal, 287. 

Plum, 244-245. 

; plumigera, Anataractis. 

! Piusia cbalcvte.% on mung and urid, 51 ; 
; on moth, 53 ; on sann benip, 68 ; 

on bottle gotird, 306. 

„ daubci, on mung’ and urid, 50. 

„ limbirena, on indigo, 80. 

,, ni, on cauliflower, .282. 

,, nigrisigna, on gram, 49 ; on tobacco, 
271. ^ * 

,, orichaloea, on .^oy-bean, 47 ; on cow- 
pca, .59 ; on pea, 63 ; on indigo, 80 ; 
on linseed, 89 ; on Xigeiseed, 95 ; on 
cabbage, 280 ; on cauliflow er, 282 ; 
on radish, 283 ; on potato, 285 ; 
on carrot, 298 ; on celery, 298. 
j „ peponis, on iiiung and urid, 50 ; on 
I cucurbits, 303, 307. 

,, signata, on sann hemp, 68 ; on 
groundnut, 91 ; on tobacco, 271 ; 
on cauliflower, 282. 

I ,, sp., on khesari, 58. 
j Plutella maculipcnni-s on mustard, 276, 
i 277 ; on cabbage, 280 ; on cauliflower, 

I 282 : oil radish, 283. 

^ Pcccilocerus pictiis, on Calotropis, 136. 

Po'ciloeori.s latus, on tea, 23. 

' Pogria .signata, on cowjx'a, 59. 

^ polita, Aiioinala. 

I politus. Disphinctus. 
pollinosus, Percodus. 

Polvomniatus btviicus, on tur, 44; on lab- 
; l.ib, 56 : on sweet pea, 58 ; on pea, 64 ; on 
sann hemp, 71. 

; jinlymena. Euchroiuia. 

; polvinncstor, Pa pi lie. 

I roit/ocy socchardla Papua dcprcssdla). 

; Poly tola gloriosa\ on lilies, 266 ; on croens, 

: 268. 

; polylcs, Papilio. 

I rdytus mdlcrborgii, on plantain, 239. 

! Pomegranate, 232-234, 

Poinoio, 209' 2 15. 

pomonella. La.s]ieyresia (CurpocuP'^n). 
Popillia chlorion, on betel leaf, 300. 
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Popillla fe», on peach, 240. 

„ histcroidoa, on peach, 240. 

1*0 ppy, Opium, 
populans, Exacrodus. 
poricollis, Amblyrrhiiuia. 

„ , Cryptorhynchus. j 

portentosus, Brachytryjx's, j 

Purthcsift xanthorrhiea, on guinea gra.^s, | 

204. I 

postica, Orgyia. ; 

,, , Thiacidas. , 

Potassium Sulpho-carbonate, 139, 

Xanthogenate, 139, ' 

Potato, 284-286. 

„ , Sweet. 

prasina, Belionota. ; 

Prays citri, 17 ; on orange, 212. i 

Prickly Pear, 41. i 

prtnceps, Tanymecus. | 

Prodenia litura, on gram, 49 ; on muog and , 
urid, 51 : bn moth, 53 ; on cowpea, 59 ; ! 
on pea, 64 ; on agathi, 75 ; on indigo, 80 ; 
on castor, 86 ; on linseed, 89 ; on ground- 
nut, 91 ; on Hibiscus abelmoschus, 127 ; 
on jute, 133; on juar, 179; on maize, i 
189 ; on grasses, 203 ; on lucerne, 206 ; on , 
plantain, 237 ; on rose, 264 ; on tobacco, 
271 ; on opium poppy, 273 ; on cabbage, 
280 ; on silver beet, 283 ; on tomato, 289 ; 
on sweet potato, 291 ; on Colocasia, 298. 
Prot*tia alboguttata, on juar, 182. 
proxima. At h alia, 
pruinosa, Serica, 

Prunus cerasifera, 244. 

,, persica, 239. 

P.seudaonidia trilobitiformis, on ecKonut, 
261. 

Pseudococcus citri, on coffee, 29, 36 ; on 
Krythrina, 79 ; on mul- ■ 
U-rry, 2.56, 

„ nipje, on cotton, 118; on 
hhindi, 124; on mulberry, ; 
2'>6. 

, , ( Daciylopi u i ) s ac c h a ri , o n c ane , : 

151. 

„ (Dacliflopiu ‘fj .saccharifolii, on ' 
cane, 15I, 

„ virgatus, on cotton, 118; on ; 
bhindi, 124 ; on custard ■ 
apple, 257 ; on violet, 268 ; 
on tomato, 290. 

M Sp., on mango, 228 ; on pine- 
apple, 237 ; OD jak, 252 ; on 
betel leaf, 301. 
pseadonectis, Laspeyreata. 


psidii, Pulvinaria. 

Psidium guyava, 231. 

Psila sp., on Sosamum, 85. 

Psiloptera fastuosa, on babul, 275. 
psorahoides, Cyamopsia, 

Psychids, on palms, 263. 

Pjfi/lia cistollata (see Apsylla). 

Psylla isitis, on indigo, 81. 
pst/lloides, Liburnia, (see Pundaluoya sim- 
plieiab 

Psi/llopa pundipennis (see Psylla isitia). 
Psylliodes tenebrosu.s, on cabbage, 278 ; on 
eauliftower, 281. 

Ptecticus australis, on jak, 252. 

,, rufus, on jak, 252, 

Ptcrophorus lienigianus, on brinjal, 288. 
pterygosperma, Moringa. 

Ptyelus sp., on jak, 252. 
ptyophora, Crocidophora. 
pubes, Peltotrachelus. 

Publication of records, 14. 
pulchella, IHetheLsa. 
pulchellus, Metacanthus. 
pulchrum, Kur)’donia. 

Pulses, Stored, Pests of, 308-310. 
Pulvinaria psidii, on coffee, 34 ; on mango, 
228 i on litchi, 230 ; on guava, 
232 ; on loquat, 250- 
,, sp., on vine, 236. 

Pumpkins, 301. 
punctata, Xanthopimpla. 
punctiferalis, Dichocrocis, 
punrtipfnniA, pity/ZojKi (?ce P.sylU Lsilb-). 
Pundaluoya simplieia, on juar, 185; on 
maize, 193. 

Punica granatum, 232. 
purchasi, Icery'a. 

Purple Mite, on tea, 26. 
f)usana, Pyrilla. 

., , Sngata. 

pu.sillidacty! i, Phityptilia. 
pustiiUta, Zonabris. 
pulli, Cliilades, 
pygm.is'i, Loptispa. 
pyrarithe, (’alopsilia. 

Pyrilla al>errans, on cane, 150 ; on juar, 185 ; 
on mai7.e, 192. 

,, prrym.silla, on cane, 150 ; on juar, 
IH.5 ; on maize, 192. 

„ pusana, on cane, 150. 
pyri, IjachnuB. 

PyrodfTce* etyrxacella (see Anatraebyntis 
simplex). 

Pynis communis, 247. 

„ malus, 248. 
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Q 

quacJraria, Tcssarotonia. 

„ , TKalaf>sydv4. 

qua<jhnotata, Arbela. 
quadrtpcs, Xylutrcchuy. 

R. 

radiata, Thycodes, 
ra<liatu.H^ Phaseoliis. 

„ , Phaaoolus mungn. 

Radish, 28li. 

Ragi, 199-200. 

,, Root Aphis, 200. 

Ragmu.s importunitas, on .‘iann bemp, 71. 

Kain trco, 38. 

ranappa, (VrtacatithatTW, 

Raparna npbi3lo.sa, on indigo, 80, 

Rftphanijs sativyis, 283. 

Rats parrying off wljeat grains, 198. 

Rod Bon'r of cofTtH*, 34. 

„ Gram, 41. 

„ Slug on tf*a, 2U. 

,, SpidtT, on toa, 26 ; on cotton, 118. 
rf'lata, Co.smo.searta, 
lioiiigia fnigalis Polamia). 

undata (icc Pelamia). 
rcvoluta, Oycas. 

Hhadinopus ccntriniformis, 78. 
rhiiiucprns, Oryrtos. 

Rliizopcrtha dnminioa, in .stored grain. 307, 
3f>0. 

UKodonoiira myrsonsalis, on sap^'ta, 240. 
Hhogivs kitclH'in ri, 107, 

,, li’fniyi, 107. 

1* «‘^PP-. parasjlP* Kari-is, 105. 

Hhyncha'nus ni.aiigib’ra', on tn.ingo, 220. 
HfiytU'liocoris hutncr.aiis, on f’itrus, 214. 

Khyjiml.'tbft ftctou.s, nil ('nlorasia, 208. 
Ubyiirhnplinrn.H fi'rrugitu'u.s. on ('oconut. 

250, 261 ; <in palmyra, 262 : on da to, 202, 
Rhytidodrra robust,!, on mango, 227. 

,, sp., on 6g, 251. 

Rico. 153-178. 

,, Slnm tly, 1.7,5. 

,, vStorod, Posta of, 30S 310. 
ricitji, Alrvrndofi. 

„ , Pcncallia. 

Kicinua communis, 86. 

Hipersiv aacchari, on cane, IM, 

„ ,, or}^*, on rice, 177. 


Riptortus fuscus, on tur, 45 ; on lablab, 57 ; 
on cowpea, 60. 

,, lincari.s> on tur, 45 ; on aoy-boan, 
48 ; on lablab, 57 ; on cowpea, 
60. 

,, pedcstris, on tur, 45; on soy* 
bean, 48 ; on mung and urid, 
52 ; on lablab, 57 ; on cowpea, 
60 ; and gourd, 307. 

Robica honcsta, on bhindi, 125 ; on castor, 
125. 

robusta, Rhytidodera. 
ro.sa-sincnsis, Hibiscu.s. 

Ro.sa spp., 264. 

Rose, 264-266. 
rosea, AUhjea. 

ro.ssi, Chrysomphalus (A^ptdwius). 
rotunda, Contheyla. 
rouxi, Onathospastoides. 

Rozelle, 125. 

Rubber, 36. 
rubicundus, Corizu.«. 
rubrUans, Azazia. 
rubrofaseiatu.s, Piezodoru.s. 
rubus, Batocera. 
ruficolli-s, Cantharis. 
mfivenfris, Aiioraala. 
rufus, Ptccticus. 
rugoselliii:, Dasyses. 

Rnmcx vesicarius, 297. 


I 

j sabdarilTa, Hibi.srns. 
i sabulifora, ('o.smophila. 
j salm]i).--ii>, MylliH’Cru.s. 
j .<iircfinrdla. I\ilyocha (.<« Papua dcprc^sella). 
: saccliari, r.-^eiiclococcus {Dactt/hpius). 

,, . Ri]>ersia. 

j .^aci'Iiariuilii, Pscudococcus {Dactylopius). 

Saci'baruin otlicinarum, 137. 
j spontanouin, 152, 

I sacrarin, Stcrrba. 

I Safflower, 1H>. 

Sagra nigrita, on lablab, 50. 

Sais.selia bonus ph [eric a, on Ci- 

trus, 214,- on guava. 232; on 
country almond. 246 ; on lo- 
quat, 250. 

nigra, on nibber. 30 ; on cotton, 
119; on bhindi, 124; on litchi, 
230 ; on mulbor;)', 256. 

Saluria inOcita, in ragi, 200 ; in tenai, 201, 
saman, Pithecolobium, 
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sanctum, Ocimuni. 

Saun Hemp, t)5-71, 
sapieiitura, Musa. 

Sapoiiilla, 249. 

Sapota, 249. 
sajiota, Achras. 
sativa, Aaauas. 

,, , Avcna. 

,, , (.'atiuabiri. 

„ , Lactuea. 

„ , MeJicaiio, 

„ , Oryia. 
sativum, Allinni. 

„ , Curiandnira. 

„ , Lcpidiutn. 

,, , IMsum. 

sativus, Latbyrvis. 

„ , Raphanu-*. 
scarbrator, (’mlostema. 

»cahr(itQr,(.'' ek‘stema spi nator. 
scab rice ps. Hulcuiuyrtue.x. 
scalar! s, Azygopbieps. 

Stale- insects, on cane, i.M. 

Scarahrpul grubs Cockchafer^), 
Scelotlonta strigicoliis, on vine, 234 ; con- 
trol, 23o. 

sceptic a, Ciaura {Clcfthtira). 

SchizcKlaetylu-s monstrosus, on indigo, 8’J ; 
on tobacco, 272. 

Schizontium lanigera {.ue Erioaorna). 
.Schoenobius bipunctifer, in rice, 171-174. 

,, immeritalis, in rice, 174. 

semtillans, Eupres tb*. 

Scirpophaga gilvilH*rbi.s, in rice, 174. 

,, monostigma, in cane, 144. 

„ xanthogastrella [aurtjiun), in 

cancj 144. 
scitula, Kublrmma. 

Rciurus, Tanymccu.H. 

Scolytid Beetle, on coconut, 2fll. 

,, on carjamoni, 37. 

Rcrobiculaturn, Paspalum. 

8c u telle ra no bills, on grape, 23H. 

■scyrcxles, Meridarchis. 
sccuris, Dan'chira. 
segetum, Kuxoa. 

8€lef>a ccllis on mango, 218; on 

lit' hi, 220 : on country almond, 246 ; on 
rose, 264, 

8esm Lablab). 

se m icos tat u m , ( olas {Kjsom a . 

84,!nji, 208, 

8orica indica, on cane, 146. 

„ pniino<*a, on coffee, 20. 

.Sorinetha augur, on cotton, 118, 


sorinopii, Nepbantis. 
strnUicornis, Aoanthoplmrus. 

■servus, Graptostethus. 
soiMLmi, Asphundylia, 

„ , Oberea, 

Sesamia, iiiftrens, in cane, 14o ; in Succha- 
rum .spontaneum, 152 ; in rite, 
174 ; in juar, 182 ; in bajra, 
187 ; in maize, 191 ; in wheat, 
106 ; in ragi, 200 ; in guinea 
grass, 204. 

,, uiiiformis, in cane, 14.1 ; in maize, 
191. 

Scsaimim, S3-81. 

,, indicuni, Sib 
Sesbania ivtuleata, 72. 
a'gyptiaca, 76 , 
graiulillora, 74- 
Setaiia glauca, 20l. 

,, iulka, 200. 
sev{ litllarum, Iterya 
Sbaflal, 208, 

Sbima babUl)). 
sieeifnlia, t'yclopeUa. 
signata, Momilepta. 

,, , Pagria. 
silbetana, Terias, 
silicula, Kul>lemma. 

Silk ('etton, 13M:12. 

Silver Beet, 283. 
sin>ple.\, Anatrachyntia. 

„ , t’bibu 
,, , Niaaga. 
aiinplicia, I’lindabioya. 

Singhara, 254. 
singbara, Galenjeelli. 

Sitonea crinitua, on Indigo, 81 : on lucerne, 
207 ; on senji, 208. 

Sitidniga cerealelU, on juar, Ic'b 
Slug on rubber in t'eylon, 36. 
smaragdina, (EropbyUa. 

Snail-s, on rice, 16<i. 

Snake Gourd, 307. 

Soda Washes for tea-busliea, 22. 

Sogata di.atinrta, fui rice, 177. 

,, palb«cen.a, on rice, 177. 

,, puaana, on rice, 177. 

Solanum melf>ngena, 2H6, 

„ tuberuaum, 284. 

Holenopaja gerninata, on Gajanu^'t 43 , on 
eotton, 1(8); on AilantbuR, 203; on 
brinjal, 286, 288. 
aomniferum, I’apavcr. 

Soiifdial (are Malv* parviflora). 
flonebi, M/wroxiphum, 
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aordidiis, Aplianti.s. 

„ , Cosmopolite', 

Sorghum, Anclropogon. 
soror, Clania. 

Soy Bean, 47-48. 
soyolla, Gracillaria, 

vSpalangia sp., parasite of ClKetodaciB cuciir- 
bitae, 30rj. 
spathota, Chelaria. 

.spectra, Tettigoniclla. 

Sphenarches cafTcr, on tur. 44; on lablab, 
56 ; on bottle gourd. .‘{06 ; food plants, 
306. 

sphenarioidos, Colcmnnia. 

S phono ptora aracliidis. on tur, 46 ; on eoy- 
bc-an, 48 ; on lablab, 56 ; 
on horse gram, 57 ; on cow- 
pea, 60 ; on sann hemp, 70 ; 
on agathi, 75 : on ground- 
nut, 03 ; on liuerne, 208. 

51 cotton, 120 ; on 

' hhindi. 124, 

Sphex lobatus, ju'edaecous on Brachy- 
trypos, 08, 

Spialia galba, <in hollyliock, 130. 

Spider, Bed. 
spilota, (denca. 
spinator, Cielo^terna. 

.spinifera, Kuxoa. 

spinifcnis, AVuroeanthii' {.l/ryrodci). 
Spodoptera abyssinia, un rice. 16.3. 

,, mauritia, on rice, 153 ; on jiiar, 
170; on wheat, 104; on 
b.arley, 100 ; on grasses, 203. 
spontanenm, Saccharum. 

Spraying for Mango Hoppers, 222-224. 

,, Materials, Si«ndardi/,tiliou of, 27. 
Sprays for Thrips on tea, 27. 
aqiialida, Celama. 

„ , Kpioometi', 

squamosa, Anona, 
squamosiis, Hypomeces. 

>Stathmo{K)da syc.istis, larva in figs, 251. 

,, (hroris, on stinflower, 96. 
Stauropns alt emus, on tea, 18 : on Cajanus, 
42 ; on tamarind, 257 ; on roao, 264. 
•tebbingi, Monophlebns. 
atoUifera, Vinsonia. 

Storafly in Bakla, 62. 

Stonachroia olongella, on juar, 183. 
Stephanitifl typiens, on eanlamom, 37; on 
planUin, 239 ; on coconut, 260 ; on tur- 
meric, 295. 

•Sterrhtt aacraria, on Uumei, 297, 

BtOTenai, Autacophora. 


Sthenias grisator, on Erythrina, 77 ; on 
vine, 235 ; on mulberry, 255 ; on rose, 
265 ; on oleander, 267 ; on Bougainvillefti 
- 268. 

Stictaspi-s ceratitina, on bamboo, 204. 

,, striata, on bamboo, 204. 
stillata, Anatona. 
stoliczka?, Adoretus. 
stolida, Grammodes. 

Stored Grain, experiments with pests of, 
308-310. 

stramincum, Megacoelum, 

Strawberry, 256. 
striata, Stietaspis. 
siriataUs, Diatraea renosata. 
strigicollis, Scelodonta. 

•Stromatium barbatuni, 205 ; on orange, 
211; on babul, 275. 
i Styx, Acherontia. 

Suastiis gremius, on coconut, 258 ; on 
palmyra, 262. 
subcostata, jSodostoma. 
subfasciatus, Mylloceru.s. 
subscutellatus, Xylotrechua. 

Sugar-Beet, 283. ‘ 

Sugarcane, 137-152. 
i Sunflower, 95-96. 

I supereiliosus, Xantbotraehelua. 
i suppres.salis, Diatraea, 
suppressaria, Biston. 

I Sweet Pea, .58. 

I ,, Potato, 291-294. 

Sword Bean, 65. 
sycastis, Stathmopoda. 

Sylepta derogata, on cotton, 100 ; on bhindi, 
123; on cozelle, 125; on holly, 
hock, ISO. 

,, lunalis, on vine, 235, 

Sympiezomias cretaccus, on coffee, 29; on 
mulberry, 255. 

„ docipiens, on cinchona, 37, 

,, {rater, on coffee, 29. 

Svntomo^phyrum indicum, parasite of 
Chfftodaciis .spp., 305, 
syringa, Argina, 

T. 

tabaenm, Nicotiana. 

Tachardia albizzise, on litchi, 230. 

„ lacca, 264. 

Tamarind, 257. 
tamarindi, Aspidiotns. 

Tamarindua indica, 257. 
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tamulus, Epatromift, 

Tanymei'us ehlorolcueus, on Sesamum, 83 ; 
on rice, 168. 

„ cirouradatiis, on indigo, SI ; 

on maize, 190 ; on ber, 254 ; 
on cabbago, 2S0. 

„ hispidus, on cotton, 103 ; on 
cane, 149; on rice, 168; on 
maize, 190 ; on lucerne, 207 ; 
on ber, 254. 

„ indicii.^, on sann hemp, (59 ; 

on indigo, SI ; on suntiower, 
96 ; on safflower, 97 ; on 
jute, 134 ; on rice, 168 ; oji 
juar, ISO ; on bajra, 186 ; on 
maize, 190; on wheat, 193; 
cn opium po(ipy, 273 ; on 
beetroot, 283. 

„ princeps, on cotton, 103. 

„ .'ciuru', i>n cane, 149. 

t apro ba iiensi h‘a ]> pa'a , 

I'arache croc at a, on jute, 133. 

„ nitidula, on cotton, 101. 

,, notabilw, on cotton, 10 1. ; 

„ opalinoides, on cotton, lOl ; on | 

Abutilon indicum, 129, 
tarandu^, ()xyrhachi''. 

Tarucus th*‘ojihrajitUf>, on ber, 253. 

Tar^'tia flavo-orbitaliH, S4, l82. 

Tea, IVstH of, 18-28. 
teiariii.H, Telranyohu*^. 

Telchinia viol^e, on ambadi, 126. 

Tclicota aiigia.'^, on cane, 149 ; on rii e. 164 ; 

on barabcx), 204. 

Tenai, 200.201. 

Tenaptialera ehmgata, on ‘titk (otton, 131. 
tcnebrosu% P<^ylIio<ies, 
tonolnolli,'*, Lytta. 

Tcra.'jtia meticulo-iali.^, on Ety'tlirina, 77. 
Teratodes monticollis, »)n vine, 235. 

Teria-^ hecalx’, on dbaineba, 72 ; f>n agatlii, 

75 ; on ebitagathi, 76 ; on Albixzia, 

79. 

„ .silhelana, on dhaincha, 72 ; otj 
agatlii, 75 ; on Albizzia, 79, 
Terminalia c.atappa, 246. 

Torniites on tor, 46 ; on gram, 50 ; on lab- 
lab, 51 ; t)n groundnut, 94 ;on cotton, I2l ; 
on cane, 137-139, 146 ; on bajra, 1S7 ; on 
maize, 192 ; on wheat, 194, 196 ; on 
barley, 199 ; on grairtea, 2()3 ; on mango, 
217, 227 ; on vine, 236 ; on coconut, 25S; 
on ehryaantheroum, 263 ; on roac, 265; 
on chilliM, 290. 


Tessarotoiua ciuadraria, on litcld, 230 ; on 
pear, 247 ; on apple, 249, 
tostulali-s, Maruca. 

Tetranyehuii tidarius, on cotton, 118. 
tetcaoias, Aibeliv, 

Tetroda histergidca, on rice, 175. 
TettigonieUa spectra, on rice, 177, 
Text-book:*, 14. 

ThaliWJ.sodes quadraria, on mango, 218; on 
Utchi, 229. 
thtwe, Eiioebiton. 
theifera, Camellia, 
thcivora, Hcloixlti-*. 
theobroiiKC, Bruebus. 
t heoris, Slat hmopoda. 

'rheretra alecto, on vine, 235. 

Thoretra gnoma, on elephants [moI, 298, 

„ uhli'niandiie, on biihaiu, 26S. 
thcophia'tus, Tarueus. 

Thiaeid.\< on ber, 253. 

Thrips, Mil t'-a, 27; *>u Mimu^ops 38; ■. n 
('ajanu-, 43; e.n dhaimha, 72; i n 
indigo, S2 ; on grotimlnut, 1M>, 92 ; 
on '’otton, 1*8 ; on eane, 149 ; on 
Iiicerin-. 207; oti tine, 236; on 
opium '-tuhie-'^, 

290; un union, 297. 

,, ui yzm, un l ire, 154. 
limrlH’rii lla, lliici ulati ix. 
thyrsb, CaiiL'aia, 

Tiger-lx'ctles C'ollyriiie, in culfee, 34. 

'131 (xrr Se-iatnuin). 
lini'lorius. Carth.iu'.us. 

Tobaecu, 269-272. 

Tom.'tto, ‘>.Tb290. 

„ Hy, ITh. 

i 'I'onica uiviftTrina, un riik tuUon, 131, 

; ,, zi/.vplii, un Citru-*, 211. 

. toparriia, IMiylhicni^li^. 
i torodella, ha'peynua. 

, Tuxojitera auranln, un Citrus, 215. 
i Trabala visluiu, on laslur, H7 ; un ('« ndiy 
i ttlniund, 246, 

■ Trachys sji,, (m jute, 134, 

! L^anf|uebari^ u^ .Xpodems, 

! transmarinus, .Mylhiceru'*, 
i tran^^iversa, Anumala. 
j ,, , Chlumctift. 

i Trapa biMpin<j‘*a, 254. 
tra|}ozali{i, Maraninia. 

Iriarcha^ Lithocolletis. 
triccnlra, LawjK;yrrj<ia. 

Trichograrnmn sju, parasitic on Chde 
aimpler, 1S2. 

Trichofjanlhes anguina, 307. 
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Trichosaathes cucumerina, 307. 
trifoncstrata, Cricula. 

Trigonolla fceiium-gra^cum, 298. 
Ttitjonodm hyppasia (ste Chalciopo). 
trilincata, Pilejiio.stoj)]a. 
trilobitiforiiiis, Aspidiotus. 

„ , Pscuclaonidia. 

Triticum vulgaie. 

Tropwolum s})., 2()}). 

Tryjiancida?, control, 242. 
Trypatieid Fly, on Erythrina, 77. 
tubi-rculata, Oncocophala. 
tulx'rculatus, ClKctodacuH. 
tiibcrosoiu, Solaiiuiih 
tuboro:?n'<, iltlianthus. 

Tiikra Discasn of inulberiy, 2o0. 
Tiilsi, 207. 

Tur, 11. 

Turmork-, 205. 

Turnip, 2 n2. 

TyIo|*hi'li'; ijullArdi, on »iratn, .50. 
Typhbtoylia >jtp., on Nine, 230. 
typboid<‘Uin. [5'n5ii'^(tuin. 
typit.-U':, St*-ph<uHtis 


U. 

rd.i'pos folu-;, on ginger, 291 ; on turmeric, 
295. 

und.dt'-, ll' lltila. 
uii<l.vl:i. IManiin (/o j/ik/Zo}. 
undocinipustnliitu.'j, Myllocorus. 
unifornii'^, ScHiiinin. 
unipum ta, Cirplu?*, 

Urcnlina tTbinus on Ininjiil, 2S9. 

I’rid, 50 53. 

LT'iga.Htcr dt'jtressai i:e, 112, 
nsitalix'jinnuii, Limiin. 

Ftctb^-ia piiirliclln, on sam. In'inp, OG, 71 ; 
control, GG-< 17 ; alt* rnativo foudplant?, 
ti7. 

utilis.'.iinn, Manibot. 


V. 

\al (Af/> La bln b). 
vaiinbilis, llyjKOa. 

Anoniala iKdifa. 
v.aiinn'*, Metriona. 

M » Ocinara. 
'■ftricornw, L<'ptocori«a. 
Oxya. 

''clutina, Naiada. 


venalba, Borolia 
ventralis, Eusarcocoris. 
versicolor, Callitettix. 

„ , Oxycetonia. 

versutus, Adoretus. 
vesca, Fragaria. 
vesicariu.?, Rumex. 
vesuviana, Carpomyia. 
viarum, Hodotermes, 

\'icia faba, 02. 

vigintioeto- punctata, Epilachna. 

Vigna catjang, 59. 

\'ino (.1 rape-vine), 
vinifera, Vitis. 

\'insonia ^tcllifera, on mango, 22S ; on 
coconut, 200. 

\'iola odoiata, 208. 
viola?, Tele hi ni a. 

Violet, 208 

\'iraelJol;i i'C'/iiit*'"', oi) orange, 213 ; on 
guava, 231 ; on ]ioiiiegi'anate, 232 ; con- 
trol, 233; (in wiaal-apple, 234; on plum, 
245 ; on loqiiat, 250 ; cut tamarind, 257. 
vii'gatu^, P>cuducoi«-!is [Daciylo^ius). 
viridioolli-, i3autia. 
viridis, LViccus {Liciniiiiii). 
viridtila, \ezara. 
vislimi, Trabaia. 
vitis, rhioiia^pi?. 

\’i(is vinifera, 234. 
vitlata, Phyllotrcta. 

Yulgaro, llordciun. 

., , Triticnm 
vulgark, .Vrnu’niae.v. 

„ , DiocUo^. 

, Lagonaria. 

w. 

Wallacea on dale, 2G2. 

Wator-i.ut, 2.54. 

Wc(ivil.s in Albiziia seed?, 79 ; on AbutiL n 
iiulicum, 129: on mulberry, 255. 
W(Muliandia notoniana, 30. 

Wheat, 193-198, 308. 

White Ants (sro Tonuitos). 

Wond-a})pIe, 234. 

Woollv Aphid, on bamboo, 205. 

“ Woolly AiihiV’ on apple, 219, 

X. 

xanthogastrell.i, Scirpophaga. 
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Xanthopimplft punctata, 182. 
xanthorrhoea, Porthosia. 

Xanthotrachelus faunus, on sunflower, 96 ; 
on ber, 253, 

„ perlatus, on simflower, 96. 

„ suporciliosu.'*, on aun* 

flower, 96. 

Xjrleborus fomicatus, on tea, 21. 
Xylonomus ccerulescens, 31. 

Xylotrechus quadripes, on coffee, 30-34. 

„ siibacutellaUis, 34. 

Xyjstrocera gloWa, in Albizzia, 79. 


Y. 

Yam, 29T. 
ypaiion, Agrotis. 

XpiclofhM (Dichomerijj ianthe*}. 


Z. 

Zea mays, 188. 
zelota, Eucosma. 

Zeuzera coffese, on tea, 21 ; on coffee, 34 ; 

on cotton, 121. 
zibethinus, 0urio. 
zinckeneUa, Ktiolia. 

Zingiber officinale, 294. 

Zizora otis, on gram, 49 ; on dbainclia, 72 ; 

ongogu, 125. 
zizyphi, Tonica. 

Zizypbus jujuba, 253. 

Zonabria pbalerata, on Hibiscus rosa* 
sinensis, 128. 

„ pustulata, on Cajamis, 43 : on 
cowpea, 60 ; on Hibi.scus rosa- 
sinensis, 128 ; on tenai, 201. 
lonatus, Chsetodacus. 


CAtorTTa : wiiffftn it iernt. oovt. mw^NO, inwa, 8, hasttnos atawet 







